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Have o10 - W! panel. 


Hand size, but with the features of a full-size V-O-M. 
20,000 ohms per volt DC; 5,000 AC. 


EXCLUSIVE SELECTOR SWITCH speeds circuit and range 
settings. The first miniature V-O-M with this exclusive 
feature for quick, fool-proof selection of all ranges. 


SELF-SHIELDED Bar-Ring Instrument; permits checking 
in Strong Magnetic Fields. 


Fitting interchangeable test prod tip into top of tester 
makes it the common probe, thereby freeing one hand. 
sox ae 


Unbreakable plastic meter window. 


BANANA-TYPE JACKS—positive connection : 
and long life. a! Be Re 


The most comprehensive test set in the Triplett line is Modal 
100 V-O-M Clamp-On-Ammeter Kit, now available at distributors. 
The world's most versatile instrument—a complete accurate 
V-O-M plus a clamp-on-ammeter with which you can take 
measurements without stripping the wires. Handsome, triple- 
purpose carton holds and displays all the components: Model 
310 miniaturized V-O-M, Model 10 Clamp-On-Ammeter, Model 
101 Line Separator, No. 311 extension leads and a Leather 
Carrying-Case, which neatly accommodates all the components. 
Model 101 literally makes it possible to separate the two sides 
of the line when using Model 10. Extension leads permit use of 
Model 10 at a distance from the V-O-M. Complete Model 100 

is only $59.50. 


For full information see your Triplett distributor 


or write 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY e BLUFFTON 


AND A VOM FOR EVERY 
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Here’s a NEW 
Way to Reach 
the Top in 


TV SERVICING 


ALL PRACTICE METHOD— 
PROFESSIONAL TECHNIQUES 


Includes 17” picture tube, all 
other tubes, components for 
TV receiver. Also 5 inch 
professional type Scope and 
highly accurate Signal 
Generator. Training low in 
cost; monthly terms. 


F YOU HAVE some Television or Radio experience, or 

if you know basic Television-Radio principles but lack 
experience—NRI’s Professional Television Servicing course 
can equip you to go places in TV servicing. This advertise- 
ment is your personal invitation to get a free copy of our 
booklet which describes this training in detail. 


You Get Color-TV Textbooks Early 


The day you enroll, N.R.I. sends you special Color-TV 
books to speed your knowledge and understanding. of this 
vast, growing phase of Television. Many full color pictures 
and diagrams help you recognize defects and help you 
learn how to correct them quickly and properly. To cash 
in on the coming Color-TV boom you'll need the kind of 
knowledge and experience this N.R.I. training gives. 


You Learn-By-Doing “All The Way” 


This is 100% learn-by-doing, practical training. We supply 
all the components, all tubes, including a 17” picture tube, 
and comprehensive manuals covering a thoroughly planned 
program of practice. You learn how experts diagnose TV 
receiver defects quickly. You see how various defects affect 
the performance of sound and 
color; learn to know the causes of defects, accurately, easily, 
and how to fix them. 

You do more than just build circuits. You get practice 
recognizing, isolating and fixing innumerable TV receiver 
troubles. You get actual experience aligning TV receivers. 
eliminating interference. using germanium crystals to rectify 
the TV picture signal, obtaining maximum brightness and 
definition by properly adjusting the ion trap and centering 
magnets, etc. There isn’t room to list all the servicing experi- 
ence you get. 
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SERVICE MANAGER 


Graduate C. Dority of Silver James D. McIngvale of Lake 
Spring, Md., says: Cormorant, Miss., says: 


“Your course is so thorough that I have serviced about 95% of com- 
anyone interested in the challenge of mon Television complaints. A year 
servicing shouldn't miss this oppor- ago l uld not bave known where 
tunity. | can find my way around a to start. | can now fix a TV receiver 
TV Chassis as easy as | can my ou n defect in minutes when it used: to 
bome as a result of your course. take bours.’’ 


Get Details Free—Mail Coupon 


if you want to go places in TV servicing, we invite 
you to find out what you get, what you practice, what you learn 
from NRI’s course in Professional Television Servicing. See pictures 
of equipment supplied, read what you prac 
tice. Judge for yourself whether this train 
ing will further your ambition to reach the 
top in TV servicing. We believe it will. We 
believe many of tomorrow’s top TV service 
men ... for black and white, UHF and 
Color-TV .. . will be graduates of this 
N.R.I. training. Mail the coupon now. Ther 
is no obligation. National Radio Institute, 
Dept. 9BFT, Washington 16, D.C. 


Oldest and Largest Home Study 
Radio-Television School 


Once again 


How to 
REACH THE 
Top 
IN TV 
SERVICING 


| National Radio Institute, Dept. 9BFT 


| Washington 16, D.C. 


Please send my FREE copy of “How to 
in TV Servicing.” I understand no 


Reach the Top 


esman will call. 
Name 
Address___ 


Zone State 


Accredited Member National Home Study Council 
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EDITORIAL ON THE COVER 


35 US Wants Electronic Inventions—Hugo Gernsback {Story on poge 78) 
William Sichak, director of 
the radio communications 


AU DIO—HIGH FIDELITY | laboratory of ITT Labs, is 


. e adjusting a variable react- 

Amplifier for Your Tweeter—Robert G. Vaughn euse amplifier deciened te 

iw: All About the Reflex Enclosure, Part I—P. G. A. H. Voigt operate at about 900 me 
Toy Electric Organ In the insert is the variable- 

ney . = it diod . 

Stabilizing Feedback Amplifiers, Part Il—Herbert I. Keroes sais ter he “iia ae. 


New Discs and Tapes, Stereo and Mono—Reviewed by Chester Santon 
. Color original by ITT Labs, 


research division of Interna- 


ELECT RO N | cS | — Telephone & Telegraph 


46 Electronics in the Classroom—Sol D. Prensky ——— 
49 Duo-Rectifier Power Supply—Norman V. Becker 
50 Electronics in Steel 
52 Five Relays in One—Ed Bukstein 
53 Man-Woman Detector ‘ 
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54 Pictorial Reports of New Developments _ Fred Shunaman > Ne 
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TEST INSTRUMENTS —_ 


™ 56  Direct-Reading Transistor Tester—Elliott A. McCready 1. Queen 
58 Light-Powered Frequency Standard—Rufus P. Turner ~memneunltditorial Associate 


60 Electronic Scope Switch—L. B. Hedge te ; 
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“ 64 Transistors for 10 Meters—Don Hall, W50BS 
78 The Variable Reactance Amplifier—Fred Shunaman 
83 ABC’s of Mobile Radio, Part II—Leo G. Sands 
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94 Who Owns the Signal?—David Lachenbruch 

100 TV Service Clinic—Conducted by Robert G. Middleton 
109 New Sound Detector System for TV—Robert F. Scott 
111 Standing Waves and No Color—Robert G. Middleton 
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YOU GET ALL THIS NEWEST 

PRACTICAL EQUIPMENT 

¢ Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 


Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 
Parts to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, ; 
Audio Oscillator, TRF Receiver, Signal Generator 


e A Valuable Professional Multitester 


oS. 


‘at — - wes 
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19 BIG KITS 


i... ‘YOURS TO KEEP 


“a 
YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 
1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE 

“2. RADIO, FM AND AM 6. AUTOMATION 
3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES 

4. SOUND RECORDING AND Hi FIDELITY 8. COMMUNICATIONS 








— many other materials and services 
— consultation privilege with our 
qualified staff, Graduate Em- 
ployment Service. EVERYTHING 
YOU NEED for outstanding success 


in Electronics 


YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! 
You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today’s shortage of trained technicians creates 
tremendous opportunities. National Schools Shop-Method trained 
technicians are in constant and growing demand for high-pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 





and 


Let National Schools, a Resident course. You can handle sales, servic- 


Technical School for over 50 years 
train you for today’s unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER- 
TECHNICIAN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits — even prepare for 
FCC License without taking a special 


Fully illustrated 


ing, manufacturing, or make good 
money in your own business. SEND 


FOR FACTS TODAY! 


EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 


YOU GET EVERYTHING YOU NEED — 
Clear, profusely illustrated lessons, 
shop-tested manuals, modern circuit 
diagrams, practical job projects — all 
the valuable equipment shown above 


“Career” Book in 


if you wish to take you 


ur Resident 

the world's TV cap! 
our big, . 
Radio-TV 
\atest Elec 


m 
studios. Here 


nic equipm 
tro vtinest, ™ 


chool—an 
sale. Check box ! 


intormation. a 
‘Th f 5 


NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 


yo" FAST SERVICE- MAIL NOW TO 


NATIONAL SCHOOLS, DEPY. RG-29 
4000 S$. FIGUEROA ST 
LOS ANGELES 37, CALIF 
Rush free TV-Radio “Opportunity” Book and sample 


! lesson. No salesman will call 


TV-Radio-Electronics. PLUS actual sample 
lesson—yours at no cost, no obligation. 
CLIP COUPON NOW... MAIL IT TODAY! 





APPROVED FOR G.1. TRAINING 


NATIONAL SCHOOLS 


4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 








| ADDRESS 


CITY. ZONE —__ STATE 


© Check if interested ONLY in Resident Schoo! training at Los Angeles 
VETERANS. Give dote of Discharge 
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NEWS BRIEFS 


WORLD'S FASTEST switching diode oper- 
ates at a speed of about 50-trillionth 
of a second (.05 millimicrosecond) and 
is so tiny it’s virtually invisible to the 
naked eye. Yet it can be mass-produced 
and already is being turned out in 
experimental quantities by the Sperry 
Semiconductor Div. of Sperry Rand 
Corp., South Norwalk, Conn. 

The semiconductor, which measures 
12/10,000 inch, is about half the thick- 
ness of a fine human hair, and is 
claimed to be 100 times faster than the 
most rapid switching diodes previously 
developed. It’s designed to speed up 
computer operations, and, according to 
Sperry Semiconductor technical direc- 
tor B. J. Rothlein, may make possible 
computers which can complete in less 
than 3 days a problem which requires 
a full year of continuous operation in 
present computers. 

The elements of the 
are aluminum and silicon. A_ slight 
increase in voltage current to 
flow by means of the “avalanche effect,” 
whereby each electron creates a chain 
reaction which almost instantly carries 
current across the four-millionths-of- 
an-inch junction. A slight decrease in 
the voltage reduces the speed of the 
electrons and stops the chain reaction. 


ERNST WEBER, (left) president of the 
Polytechnic institute of Brooklyn, 
(N.Y.) and of the Polytechnic Research 
ani Development Corp., was elected 
president of the Institute of Radio 
Engineers for 1959. He succeeds Don- 
ald G. Fink, research director of Philco 
Corp., Philadelphia. The new IRE vice 
president is Donald B. Sinclair (right), 
vice president and chief engineer of 
General Radio Co., West Concord, 
Mass., succeeding Carl-Eriec Granqvist, 
director of Svenska Aktiebolaget Gas- 
accumulator, Stockholm-Lidingo, 
Sweden. 


semiconductor 


causes 


“SUNKEN” RADIOTELESCOPE, described 
as the world’s largest, will be built by 
the University of Illinois and the Office 
of Naval Research near Danville, Il. 

The telescope will be built in a huge 
ravine, the sides and bottom of which 
will be smoothed and covered with 
metal, forming a giant reflector to 
focus radio waves into a line of receiv- 
ing antennas about 150 feet above the 
bottom of the trough. These antennas 
will be supported by tall towers down 
the center of the reflector. 

The radiotelescope which currently is 
the world’s largest, Manchester Uni- 
versity’s observatory at Jodrell Bank, 
England (RADIO-ELECTRONICS, Febru- 
ary, 1958, page 32) has been forced to 
turn to the public for funds to keep 
it in full-time operation. The telescope 
provided invaluable scientific data in 
tracking moonrockets and _ satellites. 
Because of financial troubles, its oper- 
ation has been curtailed to 18 hours a 
day. The university is appealing for 
contributions from the British public 
to help make up the deficit. 


ELECTRONS WITH “NEGATIVE MASS" 
are believed to have been discovered in 
recent solid-state experiments reported 
to the American Physical Society. The 
indication that there may be such a 
thing as “un-mass” is said by physicists 
to have no counterpart in previous 
scientific experience. It was said to be 
analogous to the discovery of materials 
which respond to gravity by “falling 
up” or which move the wrong way when 
pushed. 

The discoveries were recorded during 
“cyclotron resonance” experiments in 
which a magnetic field was applied to 
germanium crystals cooled to —452°F. 
When a few of the electrons whirling 
around the nuclei of the germanium 
atoms were lined up by the magnetic 
field, a rotating field of rf energy was 


applied. 

The presence of the orbiting elec 
trons was measured through their 
absorption of energy when the applied 
rf wave had the same frequency as the 
rotating electrons. This is a relatively 
common cyclotron 
ment. The recent experiments, how 
ever, showed dips rather than peaks in 
the absorption pattern, 
electrons were rotating in the di 
opposite from the rotation of th 
wave field. Physicists said this 
cated that there may be elect 
behave as though they have 
mass, at least in some 

The experiments wer 
Dr. George C. Dousmanis, Dr. 
C. Williams, R. C. Duncan J) 
J. J. Thomas of RCA Laborat 
Princeton, N. J., and a prelin 
report was published in the Am« 
Physical Society’s Physical Revi 
Letters. 

If the preliminary conclusions 
verified, the discovery could lead 
entirely new types of amplifiers a1 
other electronic applications and pe. 
haps to even more significant and 
applications of “un-mass” in 


physical fields. 


AM STEREO BROADCASTING has 
proposed to the FCC by Philco Corp., 
Philadelphia, which has asked for pe! 
mission to conduct extensive field tests 
of its compatible stereophonic system 
on the AM broadcast band. 

Philco proposes a 
amplitude and phase m« 
claims that receivers and 
can be_ produced 
stereo broadcasts can be received n 
phonically without distortion on p 
AM receivers and that its own test 
results have indicated 
and mono reception. 

Here’s a_ basic 
Philco system: 

For stereo broadcasting, the sum of 
left and right audio tracks 
transmitted by the conventional amp! 
tude modulation method. A signal co 
taining the stereophonic differences b« 
tween the two audio tracks would bs 
transmitted on the same carrier fre 
quency, but using phase modulatior 
However, audio frequencies below 300 
cycles would be identical on both tracks 
because, Philco says, “we 
stereophonic effects to any marked ex 
tent at low audio frequencies.” 

Stereo-equipped receivers would 
tain a matrixing circuit which w 
separate the audio tracks and 

(Continued on page 10) 
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In Spare Time at Home=Prepar« tor a Better Job—or 
Your Own Business in One of the Many Branches of 





You build and 
keep this valuable 


| RADIO = TELEVISION = RADAR 


If you are seeking a better job or a business of your own, 
the appealing field of Television-Radio-Electronics offers 
REAL PROMISE! 


In this fast-growing field, trained Electronic technicians find 

many good-paying, interesting jobs in manufacturing, in- 

stalling, operating, servicing. Equally important is the fact 

that these are GOOD JOBS—offering the kind of a future 
| that an untrained man often dreams about. 


Vacuum Tube 


VOLTMETER 


You build and keep this 5- 
inch COLOR OSCILLOSCOPE 
for TV 


—almost a ‘must 
servicing 


No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in your spare time 
at home, or in ovr modern 
Chicago or Toronto Labora- 
tories. Nothing else like it! 
Send for FREE details. 


Build and keep this BIG 
DeVry Engineered TV set— 
easily converted to U.H.F. 
(DeVry offers another home 
training, but without 
the TV set.) 


EARN WHILE YOU LEARN 
After you get part of DeVry Tech’s 
training with equipment at home, 
yeu may then in your spare time, 


DeVry Tech's 
program also 
includes training 
in Color Television 


Your GUIDE 
to Profitable Job Opportunities 


TV-Radio Broadcast Technician 
Color Television Specialist 
Radar Operator © Laboratory Technician 
Airline Radio Man © Computer Specialist 
Quality Control Manager 
Your Own Sales & Service Shop 
eee tetra octal one 








that has helped thousands of our graduates 
toward fine careers in Electronics. 


Send for FREE BOOKLET TODAY! > 


Accredited Member of National Home Study Council 








“One of North America’s 


Foremost Electronics 
Training Centers” 


DeVRY TECHNICAL INSTITUTE 


Formerly DeForest’s Training, Inc. 
lela i ier. \clome 9 pam | S81, [el h) 
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£ 
Electromcs a 
and YOU! 


begin te earn real money servicing 
Redie and Television sets. 


You work over @ 


300 


; ee 
Learh-by-Doing 
projects 


Build over 300 practical projects from many shipments of 
Radio-Electronic parts. You build and operate TV-Radio 
circuits ... wireless microphone... and many other major 
projects—all designed to provide outstanding practical 
experience at home. 


ACT NOW! 


DeVRY TECHNICAL INSTITUTE 

4141 Belmont Ave., Chicago 41, Ill., Dept. RE-2-P 

Please give me your FREE booklet, “Electronics and YOU,” and 
tell me how | may prepare to enter one or more branches of 
Electronics. 


Get information-packed 
publication FREE! 
Mail covpon today. 


ee — 
PLEASE PRINT 


Street == = 


Cty. Zone State 


Canadian residents address DeVry Tech of Canada, lid. 
626 Reselawn Ave., Toronte 12, Ontario 





Independent TV-Radio Service Dealers: 


Here are a few of the reasons 
why the Raytheon Senior 
Tube Case is tops: y, 





@ 226 Tube Capacity — Perfect e Solid Wood, Locked Corner 
for Everyday Servicing Construction 


© Removable Tool Box Unit @ Brass Finished Hardware 


e@ All Tubes in Full View when 


Case Is Open @ Reinforced Stress Points 


@ Cover for Miniature Tube @ Modern Airplane-Luggage 
Section Styling 








RAYTHEON MANUFACTURING COMPANY 


DISTRIBUTOR PRODUCTS DIVISION 
DEALER PRODUCTS DEPARTMENT 


® Newton 58, Mass., 55 Chapel Street + Chicago, Iil., 9501 Grand Ave. (Franklin Park) 
Excetlence in Elechronics Atlanta 6, Ga., 1202 Zonolite Rd. N.E. + Los Angeles 16, Calif., 5057 W. Washington Blvd. 
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: 


RAYTHEON 
TUBE CASE 





COMBINATIONS! 


Your choice of any two of the Raytheon home servicing items 


shown, plus a genuine Raytheon Senior Tube Case (SP-Q-7645) — (R FON 
a 


that’s the special home servicing combination offered to you by 
TV ond RADIO TUBES 


your Raytheon Tube Distributor. And he’s making it very easy 


for you to obtain these useful kits. 
TY CUSHION (SP-Q-7639) 


: - A foam plastic cushion faced with 
Take advantage of this excellent opportunity to equip your tech- flexible Vinyl for longer life. Won't 
slip, ideal safeguard against mar- 


nicians and improve your home servicing efficiency: Call your ring TV case, floor, furniture. 


Raytheon Tube Distributor and make arrangements to outfit 


every man in your shop. There’ll never be a better time than now. Pape \ 
wee 

. 

. 

.* 


rd 


a amo 


WE RECOMMEND RAY \ TOR CAVING AND EROS WR 
aay. apenas i ? na, “3 ‘ DROP CLOTH (SP-Q-7542) 
: - pa ees Protect your customers’ floors and 
. J » e a 
TV RADIO NO e furniture when repairing TV sets in 
i wee their homes. 
— . a 


TV SCREEN ~~ e 
POLISHING = 
CLOTH REW DRIVER SET 


(SP-Q-7617) (SP-Q-7518) 


7 a Chemically treated Four-in-one Screw Driver Set. 4 blades 
yauce os pee a ara _ ond a matching to clean dust and — two sizes of standard heads, 
CAL (SP-Q-7587) ot pence, dirt with a quick 1 Phillips head and 1 Punch. Inter- 


A heavy duty, outdoor type decal swipe over face of changeable in quick adjusting, firm 
ideal for trucks, doors or panels. TV screen. grasping chuck. 


BALL POINT PEN AND 
PENCIL SET (SP-Q-7634) 


A slim-line-styled pen with new push- 
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NEWS BRIEFS (Continued from p. 6) 


them to the proper amplifier-speaker 
combinations. Conventional mono re- 
ceivers would simply detect the ampli- 
tude-modulated “sum” signal, renro- 
ducing both stereo tracks monophonic- 
ally. When a broadcast station wishes 
to switch from stereo to mono pro- 
gramming, it would discontinue trans- 
mission of the phase-modulated (stereo- 
difference) channel. 

The system differs markedly from the 
AM stereo method proposed by RCA, 
which would impose one complete stereo 
track on each sideband of the broad- 
cast carrier (RADIO-ELECTRONICS, Jan- 
uary, 1959, page 6). 

as ae 


Calendar of Events 
Indianapolis Hi-Fi Music Show, Jan. 
30-Feb. 1, Hotel Antlers. 

San Francisco High Fidelity Show, 
Feb. 7-10, Cow Palace. 

Western Audio Engineering Conven- 
tion Feb. 17-20, Biltmore Hotel, Los 
Angeles, Calif 

Los Angeles High Fidelity Show, Feb. 
18-22, Biltmore Hotel, Rapio-ELec- 
TRONICS and the Gernsback Library will 
exhibit. 

Solid State Circuits Conference, Feb. 
12-13, University of Pennsylvania, 
Philadelphia, Pa. 

Western Joint Computer Conference, 
March 3-5, Fairmont Hotel, San Fran- 
cisco, Calif. 

Denver Hi-Fi Music Show, March 6-8, 
Hotel Cosmopolitan. 

British Electrical Engineers’ Exhibi- 
tion, March 17-21, London. 

Baltimore Hi-Fi Music Show, March 20- 
22, Lord Baltimore Hotel. 

IRE National Convention and Radio 
Engineering Show, March 23-26, Wal- 
dorf-Astoria Hotel (convention) and 
New York Coliseum (show). 
Symposium on Millimeter Waves, 
March 31-April 2, Engineering Soci- 
eties Building, New York, N.Y. 


DIRECT COMPARISON of the advertised 
characteristics of hi-fi components made 
by competing companies may soon be 
more meaningful, thanks to the indus- 
try standards now being formulated by 
the Institute of High Fidelity Manu- 
facturers. 

The difficulty in comparing current 
advertised characteristics is that the 
measurements are made by many dif- 
ferent methods and sets of standards. 

IHFM’s first set of standards—for 
measurement of tuners—is a 24-page 
document listing testing and measure- 
ment procedures agreed upon by manu- 
facturer members of the institute. The 
standards aren’t binding on any manu- 
facturers, but the institute hopes they 
will meet industry-wide acceptance. 

Substantial agreement has_ been 
reached on measurement standards for 
stereo and monophonic amplifiers and 
preamps, and a final document is due 
soon. Next on the schedule will be 
turntables and record changers, to be 
followed by loudspeakers standards and 
eventually by phono cartridges. 

10 NEW TV STATIONS have started with 
the new year: 

WUFT, Gainsville, Fla. 

KCIX, Nampa, Idaho 

KGLD, Garden City, Kans........ 
WWOR-TV, Worcester, Mass. 


(Continued on page 16) 
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We Guarantee 
to train you until you receive 
Your FCC License 


Completion of the Master Course (both Sections) will prepare you for a First 
Class Commercial FCC License with a radar endorsement. Completion of 
Section 1 only of the Master Course will prepare you for a Second Class 
Commercial FCC License. We guarantee to train and coach you, without any 
additional cost, until you receive the FCC License as indicated above. This 
guarantee is valid for the entire period of your enrollment agreement. 


Cleveland Institute Training Results in success with com- 
mercial FCC examinations... easily ...and quickly. 


Eree! 


| FIND OUT HOW: 
| 


1. The new electronic devices can be handled by you 


| 2, To solve the problems that will stump your fellow technicians 


3, Training is Job Insurance when employment is tough to find 
» +. and more money for you when times are good 
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your Guarantee of Success in Electronics 


here’s proof of good jobs 


Irving Laing: 


“Your lessons are helping me a lot in my Navy 
work. You cover topics that were not presented by 
the Navy at the ET. School. . . . Your course has 
helped greatly to get my 2nd class FCC ticket. I am 
now aradio and T.V. engineer at WT VS and WDTR 
in Detroit, Michigan.” 

Irving L. Laing, 

15887 Robson, 

Detroit 27, Michigan 


Receive All These 
Booklets FREE! 


FEBRUARY, i959 


mail 
coupon 
NOW! 


Get all 3 FREE 


= 


Opportunities 


in Electronics 


Accredited by The National Home Study Council 


Cleveland Institute of Radio Electronics 


Desk RE-26, 4900 Euclid Ave., Cleveland 3, Ohio 


Please send FREE Booklets prepared to help 
me get ahead in Electronics. | have had train- 


ing or experience in Electronics as indicated wy, 
below: 


[_] Military 

[-] Radio-TV Servicing 
[-] Manufacturing 

{_] Amateur Radio 


Broadcasting 
Home Experimenting 
Telephone Company 


In what kind of work are you 





A HYSTERISIS SYNCHRONOUS 
TURNTABLE KIT FOR AQ" 


A chect these outstanding features, 
they‘re exclusive with Gray at this LOW price 
Sa 


Special hysterisis syn- ' 
chronous motor pro- 
vides constant speed 
and lowest wow, flut- 
ter and rumble con- §f 
tent. 

rll heiieioientaae | 


Heavy machine 
ground 122" turn- 
table platter with » 
micro polished 7%” 
shaft rotates in a su- 
per oilite bearing with a 
noiseless nylon un- § 
derfacing thereby § 
guaranteeing free- 
dom from faq somes, 
movement...a stereo 
prerequisite. ' 
eS ee oe em ee 
Customized slip-fl 
proof, stretch - limited §f 
composite belt offers J 
vibrationless link 
between motor and ‘ 


platter edge. 
ES 


i 
i 
7 
i 
: 
4 
Fr 
: 

T 
' 

Tt 
1 
i 
i 
. 
i 
. 
¢ 
i 
i 
: 
: 


Shock-proof motor 
mount is adjustable in ‘ 
3 planes to compen- 
sate for lifetime move- ff 
ment and wear. t 
Peewee 


33% RPM i] Sturdy mounting plate § 

GRAY °252" HSK-33 TURNTABLE KIT ero 
SPEED shielding. Easy to 

Here’s an exciting project for anybody who wants professional level and center be- & 
performance at a low kit cost. Gray engineering and custom mass cause it extends past 
production techniques now make this wonderful value possible. the platter and motor 

You'll be pleasantly surprised at how easy it is to fully assemble poses e eee 

—and have ready for monaural or stereo operation—this studio j C] 


: Micro precision parts 
designed turntable. P parts fj 


pretested for accuracy 
TBK turntable base kit . . . prefinished and only in sub assemblies. 
precision cut in walnut, mahogany, and Eee es 
ALSO AVAILABLE: blonde formica veneers .. . — with 14. 95 . 
all accessories for quick assembly . . t Assembly time 25 r 
§ minutes or less with 
simple tools. i 


“om our 67th year in communications .. . i 
Manufacturers of GRAY High Fidelity Division 


the world famous 
Gray tone arm. DEPT.R5e 16 ARBOR STREET, HARTFORD 1, CONN. 
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TCHAIKOVSKY: 
SWAN LAKE "2s: 


drohestia 


GRAND CANYON 
| SUITE 


POP HIT PARTY: 


DAY- DAMONE MATHIS 
4 LADS LAINE 


ERROLL GARNER 


PARIS IMPRESSIONS 


CHANCES ARE . TWELFTH OF WEVER 
WOT FOR ME TO SAY . WILD IS THE WIND) 
COME TO ME - WONDERFUL, WONDERFUL) 

PLUS 6 OTHERS 


r at 


PHILADELPHIA ORCH 








ORMANDY 














MARY EZIO 

MARTIN - PINZA 
SOUTH PACIFIC BOLERO 
CLAIR DE LUNE 


yo PERCY FAITH a 


and his orchestra “ 
’ PHILADELPHIA ORCH. ORMANDY 


__ NUTCRACKER SUITE 
em PEER CYNT 


> 


ORIGINAL BROADWAY CAST 





POLLY BERGEN 


NEW WORLD 
SYMPHONY 


pe BYORAK 


RAY CONNIFF and orchestra | 


'S MARVELOUS 


Frank Sinatra 





of these superb 12” |High-Fidelity| 


| RS@E COLUMBIA and EPIC RECORDS 
Qt =o, PR, 


EMPEROR CONCERTO 
RETAIL VALUE CASADESUS, Piano 
up $ 
to °2988 


MITROPOULOS 
WEW YORK PHILEARMONJC 
if you join the Columbia @ Record 
Club now — and agree to purchase only 
5 selections during the coming 12 months 








KOSTELANETZ REX HARRISON 
and his Orchestra JULIE ANDREWS 
ROMANTIC MUSIC OF MY PALR LADY 
RACHMANINOFF aK 


y 


FOR 
ONLY 


Original 
Broaoway 














ROSSINI: whitam TEI AND 
OF SEVILLE CVERTURES 
Th: DAUGHTER OF THE 
REGIMENT OVERTURE 
SCHUBERT: mancne miiTaint 
TCHAIKOVSKY: mancut sav 
STRAUSS: eapetzxy march 


fon MOZART 
REQUIEM 


f 
# 
3 BRUNO WALTER 
: * 
’ 


THE GREAT * 
BENNY GOODMAN 


with 

HARRY JAMES 
GENE KRUPA 
UONEL HAMPTON 
TEDDY WILSON 
AND OTHERS 


You receive ANY 6 of these 12” records for only $3.98 


Your only obligation as a member is to purchase five selections 
from the more than 200 high-fidelity Columbia and Epic records 
to be offered in the coming 12 months 


In addition, after purchasing only five records you receive a 12” 
Columbia or Epic Bonus record of your choice free for every 
two selections you buy 


You enroll in any one of the four Club Divisions: Classical; 
Listening and Dancing; Broadway, Movies, Television and 
Musical Comedies; Jazz 


Each month the Club’s staff of musical experts selects out- 
standing recordings from every field of music... music that 
deserves a Place in any well-planned library. These selections 
are fully described in the Club Magazine, which you receive 
free each month 


You may accept or reject the selection for your Division, take 
any of the other records offered, or take NO record in any 
particular month 


You may discontinue membership at 
any time after purchasing five rec- 


ords from the Club 

The records you want are mailed MIOSUMMER NIGHTS DREAM 
‘ Ss S J) 

and billed to you at the regular list we _—~ ah _~ 

price of $3.98 (Classical Selections, & 

$4.98), plus small mailing charge 


Mail coupon—without money—to re- 
ceive your six records 


NEW YORK PHL KARMOMIC 
WESTMINSTER CHOIR 





RIGEROUW AND 
UR ORCHESTRAS 














van compen COM 
am 











Albert Schweitzer 
BACH 


Armstrong 
Brubeck 
Clayton 


Condon 


Goodman 
Herman 
James 
Joy & Kai 
Rugolo 
Voughan 


Ellington 


THE PHILADELPH 


CPHIA ORCHESTRA 
EUGENE ¢ 


Garner MANDY 














SCHUBERT: 
UNFINISHED” SYMPHONY 


i e)e) gel Sie ail, | 
STORY 





12 GREAT SHOW TUNES 
po ——————-|_ SEND NO MONEY — Mail coupon to receive 6 records fer $3.98 | ee a ey 
CIRCLE THE NUMBERS OF THE 6 RECORDS YOU WANT — 











COLUMBIA ( RECORD CLUB, Dept. 245-2 


1. Polly Bergen 

Party’s Over, But Not 
For Me, My Melancholy 
Baby—9 more 


TERRE HAUTE, INDIANA 


I accept your offer and have indicated at the right 
the six records I wish to receive for $3.98, plus small 
mailing charge. Enroll me in the following Division 


of the Club: 5. "S Marvelous 


Ray Conniff and Orch. 
As Time Goes By, 
Where or When, 


7. Frankie Laine 
Jezebel, High Noon, 
Jealousy, 9 more 


10. Schweitzer—Bach 
Includes 3 major Bach 
organ compositions 


11. Johnny Mathis’ 
Greatest Hits 

No Love, Chances Are, 

Twelfth of Never, 

Look at You, 8 more 


(check one box only) 


00 Classical (CD Listening and Dancing OC) Jaz 


(0 Broadway, Movies, Television and Musical Comedies 


I agree to purchase five selections from the more than 
200 to be offered during the coming 12 months, at 
rice plus small mailing charge. For 


regular list 
ditional selections I accept, I am to 


every two a 
receive a 12” Columbia or Epic Bonus record of my 
choice FREE 


ase Print) 
Address... 


12. Grofe: Grand Canyon 
Bey. ccccccccccccccccccces peepeccoees ZONE This vivia mains 
CANADA: Prices slightly higher, painting has become 
address 11-13 Soho St., Toronto 2B an American classic 
If you wish to have this membership credited to an estab- 
lished Columbia or Epic record dealer, authorized to accept 
subscriptions, please fill in the following: 


State........ 


13. Doris Day’s 
Greatest Hits 

Doris sings 12 hits — 

Love Me or Leave Me, 

It’s Magic, Que Sera 


14. South Pacific 
Mary Martin and Ezio 
Pinza star in this or- 
iginal Broadway Cast 
recording 


Dooler’s Mame... ccccccccccccccccccccccccccccccccoccccccsoce 





Dealer's Address. . 
© Columbia Records Sales Corp., 1959 
®**Columbia,"’ ®: “Epic,” @ Marcas Reg. 


cecencecccceedl® 
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15. Sing Along With 
Mitch Miller 

You Are My Sunshine, 

Sweet Violets, Don’t 

Fence Me In — 16 

favorites in all 


16. Schubert :Unfinished 
Symphony; Mendels- 
sohn: A Midsummer 
Night's Dream 

Philadelphia Orches- 

tra, Ormandy, cond. 


17. Desert Song 
Romberg’s operetta is 
still a joy to hear 


18. Beethoven: Emperor 
Concerto 

Casadesus, piano; New 
York Philharmonic, 
Mitropoulos, cond. 

19. Eddy Duchin Story 
Duchin plays The Man 
I Love, April Showers, 
Am I Blue?, 12 more 


20. Dvorak: New World 
Symphony 
Philadelphia Orches- 
tra, Ormandy, cond. 
21. $64,000 Jazz 
13 Jazz Greats per- 
forming Honeysuckle 
Rose, Perdido, etc. 
22. Mozart: Requiem 
New York Philhar- 
monic, Walter, cond 


26. Tehaikovsky: Nut- 
eracker Suite; 
Ravel: Bolero, ete 

Philadelphia 

tra, Ormandy 

27. Benny Goodman 

Let’s Dance, Sing Sing 

Sing, Avalon, Moonglou 

— 11 swing Classics 


28. Romantic Music 

of Rachmaninoff 
Andre Kostelane nd 
his Orchest play tt 
haunting musk 


29. Roy Hamilton 
The “Big Voice ing 
Unchained Melody, Ebb 
Tide, I Believe, 9 more 


30. Tchaikovsky: Swan 

Lake Ballet Suite 
Philadelphia 
tra, Ormandy 
34. Ellington at Newport 
Newport Jazz Festival 
Suite, Jeep’s Blue 


38. The Hymnal 
Norman Luboff Cr 
sings 12 beloved hyr 
— Let Him In 
Hour of Prayer, et 


39. Firebird Suite; 
Romeo and Juliet 
Two colorful € 
performed by Bernstein 
and N.Y. Philharme 


Orches- 
cond 


Orches- 
cond 


etc 


44. Pop Hit Party 

A dozen hit tunes per- 
formed by 12 pop art- 
is — Day, Mathis, 
Laine, Bennett, etc 


46. Erroll Garner— 
Paris Impressions 
Moulin Rouge, I Love 
Paris, Left Bank Swing 

8 numbers in all 


48. My Fair Lady 
Original cast recording 
with Rex Harrison and 
Julie Andrews 


49. Waltzes of Strauss 
and Tchaikovsky 
Philadelphia Orches- 

tra, Ormandy, cond. 


5!. Front Row Center 

September Song, House 
of Flowers, Bewitched, 
April in Paris, 9 more 


60. Musie of Vietor 
Herbert — Faith 
Dream Girl, A Kiss in 
the Dark, Gypsy Love 

Song, 9 more 

61. Rossini: William 
Tell Overture, ete. 

Six stirring overtures 

and marches 

62. Frank Sinatra 

A dozen songs — Blue 

Skies, The Nearness of 

You, Mean to Me, etc 


K-41 § 
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From Bell Telephone Laboratories... 


Brainpower 


for the brawny 


Nike-Hercules 


The Army’s newest surface-to-air guided missile —the 
lethal Nike-Hercules—is now operational. Because it 
is, no unfriendly plane will be able to fly sufficiently 
high, fast or evasively to escape a fatal rendezvous 
with it. 

For Hercules has a “brain” — an intellect that 
makes it a prodigy among today’s electronic robots. 
Bell Telephone Laboratories developed it. Western 
Electric (prime contractor for the entire missile 
system) is producing it. Douglas Aircraft Company 
is giving it its body. 


This “brain” is a fully integrated guidance sys- 
tem, almost entirely land-based. Only the vital signa! 
receiving apparatus is expendable within the missile 
itself. Other highly practical features: it defies “jam 
ming,” is completely mobile, is designed in separate 
“building block” units which are replaceable in sec 
onds—and is deadly accurate. 


Bell Labs scientists and engineers designed the 
world’s largest and most intricate telephone com- 
munications network for the Bell System. They de- 
veloped about half of the Armed Forces’ radar equip 
ment during World War II. And they pioneered the 
nation’s first successful air defense guided missile 
system — Nike-Ajax. 


They were eminently qualified to give Hercules 
the brainpower it needed. 


e 


World center of communications research and development 


(B) BELL TELEPHONE LABORATORIES 


vy 
Vigilant acquisition radar for Nike-Hercules first Two tracking-radar antennas, housed in radomes, Two sets of radar data are electronically computed 


detects approach of distant aircraft, pinpoints its take over. One feeds target azimuth, elevation, and plotted. Hercules is “steered” by radio signals 
location and instantly signals to battery control. range data to computers; other tracks Hercules. then detonated at precise point of interceptior 
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BIG REWARDS 


for the most-wanted men in Radio-TV-Electronics 


General Electronics Radio-TV Radio-TV industrial Electronics Electrical Engineer Electrical 
Technician Engineer Service Manager Technician Teck Draftsman 


That’s right! There are big rewards for the most-wanted men of home study. Today, there are 1 trained men from I.C.S. 

in Radio-TV-Electronics. in supervisory and management jo] n from any other school. 
You can be one of these men. With the right training you Up-to-the-minut2 I.C.S. Courses make electronic funda- 

can qualify for a big-pay job in a vital industry. You can start mentals clear, easy-to-follow. P ed guidance helps you 

yourself on an exciting, rewarding career in a field that offers through each step 

unlimited opportunities. You study at home—in your spare time — at your own 
But you must be thoroughly trained. You must know more pace. Everything you learn is practical, usable. Courses are 

than wires and tubes. You must think in electronic terms. prepared by experts who know need to know to 
There’s no short-cut to success in Radio-TV-Electronics. go places. 

But there is a simple, sure way... the I.C.S. way. Join the ranks of the most-want men in Radio-TV-Elec- 
I.C.S. is the world’s oldest and largest technical training tronics. Your first step is to send f yur free I.C.S. Career 

school. Sixty-seven years of experience in training 614 million Kit. You have nothing to lose. \ gain an exciting career 

students have made the I.C.S. system a success-proven method in the fastest-growing industry 


HOW WILL YOUR 1.6.5. SUCCESS STORY SOUND? | Send the coupon below for your 


“I took my diploma from your school in Radio Operating in free 6.3. Career Kit! 
1947. In 3 years I became chief engineer of WKOK in Sunbury, 
Pa. Then I came to California as Audio Engineer for ABC in 
Hollywood. I still hold this position. I will always be grateful '] 





“How to Succeed,” 36-page guide 
to advancement. 


for your help in getting me in the type of profession that has 
so much to look forward to.” William R. Dreese 


“T had been in the radio-repair business for 30 years, when I 
enrolled in the I.C.S. Television Servicing Course. : 
“Now I am able to approach a television job in a systematic Opportunity handbook 
manner, while others are still operating on the hit-or-miss level.” for the field of your choice. 
Kelsey G. Cobb 
“Up to the time I enrolled, my interest in electronics was purely 
a hobby, but before completing my course I was able to do a Sample lesson (Math) to 


considerable amount of radio work. Now I have a good part- demonstrate |.C.S. method. 
time business.” George A. Chase 











Accredited Member, 


For Real Job Security — Get an I.C.S. Diploma! I.C.S., Scranton 15, Penna. National Home Study Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 02465A, SCRANTON 15, PENNA. (Partial list of 257 courses) 
Without cost or obligation, send me “How to Succeed” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson): 


BUSINESS ELECTRICAL 
RADIO pon : 

[_] Cost Accounting [_] Electrical Engineering 
TELEVISION [_] Managing a Small Business [} Elec. Engr. Technician 


ELECTRONICS CJ Purchasing Agent Elec Light and Power 

[| Practical Electrician 
C General Electronics Tech. DRAFTING [] Professional Engineer (Elec. ) 
C Industrial Electronics ( Electrical Drafting 


LEADERSHIP 
OC Practical Radio-TV Eng’r’g HIGH SCHOOL 


Industrial Foremanst 
C) Practical Telephon [) High School Diploma [_] Industrial Supervisio 
til (_] Good English 


: aa Personnel-Labor Relations 
DC Radio-TV Servicing &] High Schoo! Mathematics [1 Supervision 


ip 


Name . Age______ Home Address__ 





City State . Working Hours A.M. t P.M. 





Occupation. __ Canadian residents send coupon to International! Corresy f s, Canadian, Ltd., 
Montreal, Canada. . . . Special tuition rates to me P the S. Armed Forces. 
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NEWS BRIEFS (Continued from p. 10) 


KNOP, North Platte, Neb. 
ae WKBW-TV, Buffalo, N. Y 
you Can WTOL-TV, Toledo, Ohio 

; KXAB-TV, Aberdeen, S. D. 
eleriie KVKM-TV, Monahans, Tex. 
KLOR-TV, Provo, Utah 

Two stations, however, have 
down: 
WHCT, Hartford..... 
stereo system | KTRX, Kennewick-Pasco, Wash. 
Consequently, our total of operating 
ie S stations for the US is now 546, which 

with the figure includes 461 vhf and 85 uhf 
noncommercial is up to 35 (7 uhf) 
finest WTAS, Albany - Schenectady - 17 
| channel 35, has changed its call lette 
/ : It was formerly WTRI. 
loudspeakers... Our Hawaii listing in the Janua 
“Television Station List” should |} 
read channel 7 for KALA in Wa 
The channel 15 listing for Leban¢ 
Pa., should have been WLYH-TV 


your ideal 





Compact, proportioned for book- | ELECTRONICS PRODUCTION and sales 
shelf or table top, JBL Bel-Aires — in 1958 set a record, despite a slu 
a pair with components in mirror- ° . th g ce" ‘ = I \ 
image arrangement —will give you in such consumer items as radios, 
the clean, exquisitely detailed sets and phonographs. David R. Hu 
stereo reproduction that can only president of the Electronic Indu 
be achieved with transducers of the Association, estimated 1958 sales o 
highest precision. - “tage 
electronic products totaled about 
billion (factory prices), or $100,00( 
more than the 1957 figure 

Military electronics accounted 
$4.1 billion, with 70% of this an 
representing missile and aircraft 
tronics, compared with 1957’s milit 

steel Gar on electronics figure of $3.9 billion, 

are matched for ster- cer iage RT PR 
eo. If you own a JBL : missile and aircraft. Ind ist ial « 
C34, C35, C37, C39, | tronic equipment was a $1.4 bi 
or C40, you can add market in 1958, up from $1.3 | 
a matching enclosure in ’57. Consumer equipment was 
with speaker units ; ; ly category t :} ii dhs: SRA 
arranged in @ pat- only category to show a decreasé 
tern that is a mirror year. 


image of your pres- For 1959, he predicted about 
ent system. d billion in electronic sales, with mi 
| orders totaling $4.4 billion, industria 
$1.5 billion, consumer products $1.4 
billion and replacement parts $1 billior 
He foresaw no mass sales of colo 
The JBL Ranger-Paragon TV in 1959 and little possibility 


is the ultimate stereo . , . . + 
pecker system. Devel- | technological breakthrough which wo 


Oped as a master moni- result in substantial reductions in the 
tor for use in perfecting | prices of color sets. 
stereo recording tech- 


niques, the Paragon adds T 
Se tects Guided teas eal RUSSIA now has more than 60 TV 


= a en © lax } 
professional driver units stations and over 3,000,000 television 
@ radial refraction panel sets in use, Soviet Ambassador Mikhai 
which integrates the two Menshikov told a New York audience: 
sound sources and ecently. He said e thy an 
disperses true stereo recently. te said more than ner 
throughout the room. stations will go on to the air in the 
next few years. He conceded that most 
Russian television sets have been sn 

screen models, but asserted that 17- an 


The JOL Reager-Metregen incorperstes 21-inch sets are now coming in. 
the virtues of radial refraction in an The Soviet newspaper Trud 
enclosure of acceptable size for the nounced that a giant television towe1 
—- a A gen Med we Aan the world’s tallest—would be built this 
le, n . bu atte * : Pa 008 
reproduction aoatiedte proportional to year in Moscow. It would rise, 1,66 
its original source. The Metregon ac- feet, topping the present tallest man 
cepts seven different speaker system made structure—the 1,610-foot KSWS 
combinations; can be upgraded TV tower in Roswell, N. M.—by 57 feet 
SregreTey. The US Information Agency now 
estimates there are 639 TV stations 
and 21,585,000 sets in use outside of the 


US and Canada. The US has about 


JAMES B. LANSING SOUND inc. 50,000,000 sets and 550 stations, Car 
. P : : ada more than 3,000,000 sets and 55 
3249 casitas avenue, los angeles 39, california stations. END 


Now JBL enclosures 





Write for free catalog and data sheets. 
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What Does F.C.C. Mean To You? 


What is the F.C.C.? 


F.C. C. stands for Federal Communications 
Commission. This is an agency of the Federal 
Government, created by Congress in 1934 to 
regulate all radio communication and radio and 
television broadcasting in the United States. 


What is an F.C.C. Operator License? 


The F.C. C. requires that only qualified per- 
sons be allowed to install, maintain, and operate 
electronic communications equipment, including 
radio and television broadcast transmitters. To 
determine who is qualified to take on such re- 
sponsibility, the F.C. C. gives technical exami- 
nations. Operator licenses are awarded to those 
who pass these examinations. There are different 
types and classes of operator licenses, based on 
the type and difficulty of the examination passed. 


What are the Different Types 
of Operator Licenses? 


The F.C.C. grants three different types (or 
groups) of operator licenses— commercial radio- 
telePHONE, commercial radioteleGRAPH, and 
amateur. 

COMMERCIAL RADIOTELEPHONE oper- 
ator licenses are those required of technicians 
and engineers responsible for the proper opera- 
tion of electronic equipment involved in the 
transmission of voice, music, or pictures. For 
example, a person who installs or maintains two- 
‘way mobile radio systems or radio and television 
broadcast equipment must hold a radiotele- 
PHONE license. (A knowledge of Morse code is 
NOT required to obtain such a license.) 

COMMERCIAL RADIOTELEGRAPH opera- 
tor licenses are those required of the operators 
and maintenance men working with communica- 
tions equipment which involves the use of Morse 
code. For example, a radio operator on board a 
merchant ship must hold a_ radioteleGRAPH 
license. (The ability to send and receive Morse 
is required to obtain such a license.) 


not the general practice.) The first class radio- 
telephone examination consists of F.C. C. Ele- 
ment IY. It is mostly technical covering ad- 
vanced radiotelephone theory and basic tele- 
vision theory. This examination covers generally 
the same subject matter as the second class ex- 
amination, but the questions are more difficult 
and involve more mathematics. 


Which License Qualifies for Which Jobs? 


The THIRD CLASS radiotelephone license is 
of value primarily in that it qualifies you to take 
the second class examination. The scope of 
authority covered by a third class license is 
extremely limited. 

The SECOND CLASS radiotelephone license 
qualifies you to install, maintain, and operate 
most all radiotelephone equipment except com- 
mercial broadcast station equipment. 

The FIRST CLASS radiotelephone license 
qualifies you to install, maintain, and operate 
every type of radiotelephone equipment (except 
amateur, of course) inalediing all radio and tele- 
vision stations in the United States, and in its 
Territories and Possessions. This is the highest 
class of radiotelephone license available. 


How Long Does it Take to Prepare 
for F.C. C. Exams? 


The time required to prepare for FCC exami- 
nations naturally varies with the individual, de- 

ending on his background and aptitude. Grant- 
on training prepares the student to pass FCC 
exams in a minimum of time. 

In the Grantham Corre spondence Course, the 
average beginner with NO previous experience 
or training in radioelectronics should obtain his 
second class radiotelephone license after from 
200 to 300 hours of study. This same student 
should then prepare for his first class FCC 
license in approximately 100 additional hours 
of study. 

In the Grantham Resident Course, the time 


7 months required to cover the whole course, 
from “scratch” through first class, in the evening 
course 

The Grantham course is designed specifically 
to prepare you to pass FCC examinations. All 
the instruction is presented with the FCC exami- 
nations in mind. In every lesson test and pre- 
examination you are given constant practice in 
answering FCC-type questions, presented in the 
same manner as the questions you will have to 
answer on your FCC examinations. 


Why Choose Grantham Training? 


The Grantham Communications Electronics 
Course is planned primarily to lead to an F.C.C. 
license, but it does this by TEACHING elec- 
tronics. This course can prepare you quickly to 
pass F.C. ¢ xaminations because it presents 
the necessary | rinciples of electronics in a 

to grasp”’ manner. Each new idea 

1 familiar ideas. Each new principle 
is presented st in simple, everyday language. 
Then after you understand the “what and why” 
of a certain principle, you are taught the tech- 
nical language associated with that principle. 
You learn more electronics in less time, because 
we make the subject easy and interesting. 


Is the Grantham Course a “Memory Course”? 


No doubt y e heard rumors about “mem- 
ory courses” or “cram courses” offering “all the 
exact FC( 1estions”. Ask anyone who has an 
FCC license if the necessary material can be 
memorized. Even if you had the exact exam 
questions and answers, it would be much more 
difficult to memorize this “‘meaningless”” mate- 
rial than to learn to understand the subject. 
Choose the school that teaches you to thoroughly 
understand — choose Grantham School of Elec- 
tronics 


Is the Grantham Course Merely a 
“Coaching Service”? 


AMATEUR operator licenses are those re- 
quired of radio “hams’’— people who are radio 
hobbyists and experimenters. (A knowledge of 
Morse code is necessary to be a “ham’’.) 


What are the Different Classes of 
RadiotelePHONE licenses? 


Each be ad (or group) of license is divided into 
different classes. There are three classes of radio- 
telephone licenses, as follows: 

) Third Class Radiotelephone License. No 
previous license or on-the-job experience is re- 
quired to qualify for the examination for this 
license. The examination consists of F.C.C. Ele- 
ments I and II covering radio laws, F.C.C., 
regulations, and basic operating practices. — Se 

(2) Second Class Radiotelephone License. No HERE'S PROOF that Grantham Students prepare for F.C.C minimum of time. Here 
on-the-job experience is required for this exami- is a list of a few of our recent graduates, the class of license they t, and how long it took them: 
nation. However, the applicant must have License Wks. 
already passed examination Elements I and II. Robert H. Moore, 807 Grace St., Baldwin, L.I., N.Y...... Ist 1: 
The second class radiotelephone examination Otis A. Tewns, 3638 Bates St., St. Louis, Mo. ae + Ist I 
consists of F. Element III. It is mostly Robert A. Herrman, 608 Walker Ave., Baltimore, Md..... eee Ist ] 
technical and covers basic radiotelephone theory Walter Mengel, Jr., 423 James St., Crystal Lake, Ill. : aah Ist 
(including electrical calculations), vacuum tubes, Serge G. Miller, 1315 W. 15th St., San Pedro, Calif. awe Ist 
transistors, amplifiers, oscillators, power supplies, John A. Hayes, 1519 Madison Ave., Memphis, Tenn. 5 Ist 
amplitude modulation, frequency modulation, Franklin A. VanLeuven, 6061 Woodlawn Ave., Maywood, Calif 7~* Ist 


measuring instruments, transmitters, receivers, Robert A. Morgan, 25 Barrow St., New York, ry ’ vie Ist 
antennas and transmission lines, etc. 


OUR GUARANTEE: If you should fail the F C. exam after finishing r course, we guarantee to 
ML he Re _ give you additional training at NO ADDITION) AL COST. Read detail yur free booklet. 
this examination. However, the applicant must THREE COMPLETE SCHOOLS 
have already patted examination Elements i, To better serve our many students throughout the entire country, Grantham School of Electronics 
all four elements at the same sitting but this is maintains three complete schools — in Washington, D.C., Hollywood lif., and Seattle, Wash. All 
: schools offer the same rapid courses in F.C.C. license preparation, either home study or resident classes. 


required to complete the course and get your 
license (under normal circumstances) is as Some schools and individuals offer a “‘coach- 
follows: ing service license preparation. The 
In the DAY course (5 days a week) you should weakness of the “coaching service” method is 
get your second class license at the end of the that it presumes the student already has a know- 
first 9 weeks of classes, and your first class ledge of technical radio and approaches the 
licensé at the end of 3 additional weeks of subject on a “question and answer” basis. On 
classes. This makes a total of 12 weeks (just a the other hand, the Grantham course “begins at 
little less than 3 months) required to cover the the beginning und progresses in logical order 
whole course, from “scratch’”’ through first class. from one point to another. Every subject is 
In the EVENING course (2 nights a week) covered simply and in detail. The emphasis is on 
you should get your second class license at the making the subject easy to understand. With 
end of the 22nd week of classes and your first each lesson, you receive an FCC-type test so you 
class license at the end of 8 additional weeks can discover daily just which points you do not 
of classes. This makes a total of approximately understand and clear them up as you go along. 
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For further details concerning F.C.C. licenses and our training, send for our FREE booklet, 
“Careers in Electronics’. Clip the coupon below and mail it to the School nearest you. 


MAIL TO SCHOOL NEAREST YOU 
To: GRANTHAM SCHOOL OF ELECTRONICS 


Get your First Class Commercial F.C.C. License Quickly 
by training at 


GRANTHAM 
SCHOOL OF ELECTRONICS 


821-19th Street, N.W. 1505 N. Western Ave. 408 Marion Street 
Washington 6, D.C. Hollywood 27, Calif. Seattle 4, Wash. 


(Phone: ST 3-3614) (Phone: HO 7-7727) (Phone: MA 2-7227) 


821-19th, NW 1505 N. Western 


Washington * Hollywood ° 


408 Marion 


Seattle 


Gentlemen: 

Please send me your free booklet telling how I can 
get my commercial F.C.C. license quickly. I understand 
there is no obligation and no salesman will call. 


Name — —— 


Address 


City State 


Interested in ] Home Stud Resident Classes ga.g 


Mail This Coupon Now——No Salesman Will Call 
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Tung-Sol audio tubes 


now twin-packed 





in matched pairs 





by the manufacturer 


it tae > 


Tinta we, 
niliinsdintens G- “S01 
TUNG -SOL 


POWER 
AMPLIFIERS 


eo 
9881 For service in 


amplifiers of up to 50 
watts. 





6550 For service in 


omplifiers and commer. 
cial audio equipment of 
up to 100 watts. 


No’ you can come as close to 
faultless sound reproduction 
as the design and circuitry of 
your hi-fi equipment will permit. 
Tung-Sol 5881 and 6550 beam- 
power amplifier tubes are factory- 
matched to very tight perform- 
ance limits and twin-packed to 
help you achieve lowest distor- 
tion levels at all volume levels. 

Use of Tung-Sol 5881 and 6550 
tubes has long been associated 
with amplifiers of the very finest 
design. These tubes have always 
been produced to closest possible 
tolerances with cathode current 
ranges held to an absolute mini- 
mum. 

Now, ini twin-packed pairs, they 
assure the hi-fi enthusiast and 
the commercial sound engineer 
of replacement tubes that will 
provide new standards of per- 
formance—a feature of special 
importance with the newest am- 
plifiers and loudspeakers, particu- 
larly binaural sound equipment. 
See your parts supplier. 

Tung-Sol Electric Inc., Newark 
4, New Jersey. 


¢s)TUNG-SOL 


| electrostatic approaches 


| festly not so in the case of the J 
| which uses the equivalent of many small 


trostatic as expensive. 











ELECTROSTATIC SPEAKERS 


| Dear Editor: 


George Augspurger’s article on the 
Ring Radiator in your December issue 
(page 43) prompts us to write in re- 
buttal on certain of his statements per- 
taining to the electrostatic high-fre- 
quency speaker. 

First, Mr. Augspurger states that the 
the problem 
(of sound generating) by the use of a 
very large diaphragm. This is mani- 
JansZen, 


diaphragms, achieving the end of keep- 
ing the acoustic load high on the vibrat- 
ing surfaces, but at the same time 
avoiding the problem of poor control of 
those surfaces. Distortion is thus re- 
duced to less than 0.5% (harmonic). 
Second, the author refers to the elec- 
Although this 
statement is somewhat justified, since 
proper electrostatic manufacture re- 
quires adherence to close tolerances and 
great attention to detail, it is not justi- 


fied when comparing it to the Lansing 
| 075 Ring Radiator which Mr. 
| ger is reviewing. That model sells for 


Augspur- 


about $60 (above $100.00 with cabinet), 
compared to the JansZen Model 65 
(with cabinet) at about $90. In cabinet, 
this makes a price advantage in favor 
of the electrostatic, and the balance is 
further tipped when it is considered 
that the electrostatic is not just a 
tweeter, but a tweeter—mid-range de- 
signed for use with several woofers 
without the need or expense of a mid- 
range speaker. 

Third, Mr. Augspurger writes of the 
“relative inefficiency” of the electro- 
static, inferring that this is an inherent 
characteristic. Such is not the case. 
Efficiency limitations are imposed on the 
electrostatic only because its lower 
limits are extended flat to 900 cycles. 
The ring tweeter goes only to 2,500 
cycles. Within those less stringent lim- 
its, the electrostatic can be made very 


| efficient. 


Further—and this is 
high efficiency was never a considera- 
tion (at least in Arthur Janszen’s de- 
signs) in constructing an electrostatic; 
rather he was concerned with matching 
his unit with a woofer whose response 
was uniformly efficient throughout its 
entire range down to below 40 cycles. 


important— 


| The only woofer meeting those require- 
| ments at that time was the 


Bozak, sub- 
sequently followed by the AR, KLH, 
Tannoy, and his own JansZen Dynamic. 
These speakers are by popular defini- 
tion “inefficient,” but are in fact very 
efficient if one considers the total en- 
ergy distribution over the entire fre- 
quency range. 


Correspon 


ence 


i id 





Fourth, we must take exception to 
the author’s comments concerning ce} 
tain reported unpleasant “crackling” 
sounds heard on the electrostatic in 
connection with some percussive sounds. 
We are pleased that he mitigates his 
emphasis by stating that the problem 
frequently may be caused by faulty 
associated components, but we can state 
categorically, with a very careful fol 
lowup on our serialized units out in the 
field for over 4 years, that we have 
never found a _ properly installed 
JansZen that couldn’t handle any per 
cussive sounds perfectly, even using 
over 100 watts of amplification (except 
in the rare instance of component fail 
ure in the power supply). 

Lastly, we feel that it is a bit unfair 
to speak generally of electrostatics as 
though they were all alike. Their de 
signs vary widely and are as different 
as horn-loaded, cone and ring tweeters. 

Speaking for the multiple-dia 
phragmed, sheathed-electrode JansZen 
design with which we have been work- 
ing and have been producing for the 
past 4 years, we do not believe that any 
of the criticisms raised by Mr. Augspur 
ger are valid today. 

FRANCIS D. WETHERILL 
President, Neshaminy Electronic Corp. 
Neshaminy, Pa. 


USE A MICROSCOPE 
Dear Editor: 

I have just finished reading the 
article titled “Sapphire Vs Diamond” 
(October, 1958, page 47). 

It seems that the stylus experts are 
setting up a ridiculous standard fo 
estimating the useful life of a stylus 
by basing this on the number of hours 
of playing. One gets the impression 
that it is merely necessary to count the 
hours—20, 100 or 1,000, if the 
is of metal, sapphire or diamond, 
respectively, with the hope that it 
of proper form originally, and that at 
some time during the time of use it 
did not get chipped. Some valuable 
records could be ruined in the interim 
Also, how do the experts suggest that 
a record of the hours be kept? 

Why not discard this ridiculous rule 
and recommend that styli be periodi 
cally inspected under one of the several 
microscopes now offered for $3 to $4? 
It may come as a surprise to many that 
they should have replaced the stylus 
long before the theoretical time to 
change came around. Ruined records 
can testify to the truth of this. 

I am sure that the experts will agree 
that stylus wear is influenced to a great 
extent by stylus pressure, dust in the 
grooves, rough treatment and othe 
factors. 


stylus 
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RADIO-ELECTRONICS 





Learn TELEVISION-RADIO 


Servicing or Communications 
by Practicing at Home in Spare Time 


NRI gives you kits 
to build these and 
other equipment 





™ li t-te lial tei Bele) er-t-lalel-mirels 
igs PS - Successful Careers in TV-Radio 


Electronic Technicians # s ) 
Have High Pay, Prestige Jobs Jaap 


People look up to and depend on the Technician, more than ever om, 

before. His opportunities are great, and are increasing. Become 

a Radio-Television-Electronic Technician. At home, and in your — 

spare time, you can learn to do this interesting, satisfying work— — 4 = ’ othiy : 
qualify for important pay. A stream of new Electronics products __Stedio Engr., Station KATV = Has All the Work He Can Do — Has Good Part Time Business 
is increasing the job and promotion opportunities for Television- I nea a Dee Sas — a. oe hs —- po be noe 
Radio-Electronic Technicians. Right so solid, a field of den KATV. Before en- meee thisth 2,000 rv and — J Now have oar 
opportunity for good pay is servicing the millions of Television rolling for the NRI Radio sets a year. NRI pletely equipped shop. 
and Radio sets now in use. The hundreds of Television and Radio Course, I was held back training certainly proved My NRI training is the 
stations on the air offer interesting jobs for Operators and Tech- by limitation of a sixth to be a good foundation backbone of my pro- 
nicians. The military services reward qualified Technicians with ade education.” Bitty H.R. Gorpon, Milledge- gress.” E. A. BrEpa, 
higher rank and pay. Police, Aviation, Mobile Two-Way Radio ANCHEZ, Pine Bluff,Ark. _ville, Ga ‘Tacoma, Wash 

are expanding. To ambitious men everywhere: here is rich promise 2 ee ee ee ee 


of fascinating jobs, satisfaction and prestige, increasing personal felt melita -T.t- ml -Ti| Postage -Free Card NOW 
prosperity. 


Make Extra Money Soon, $10 to 
$15 a Week in Your Spare Time oo 


; ity 4 
NRI students find it practical and profitable to start fixing sets on ai ‘2 Pace ee 
for friends and neighbors a few months after enrolling. Picking i CASES 8 LARSEST ae a a oe 22 mectronics 
up $10, $15 and more a week gives substantial extra spending e ra — 
money. Use the Tester built with parts NRI furnishes, to locate ational adio nstitute 

and correct Radio-TV receiver troubles. Many who start in spare Dept. C , Washington 16, D.C. 
time, soon build full time Television-Radio sales and service busi- ; 
nesses; others enjoy profitable spare time businesses and the Please send me sample lesson of your Radi 
security of a source of income to fall back on in case of layoffs, Training and Catalog FREE. (No sales: 
hard times or other changes in regular job. Postage free card will 

bring you complete facts about the NRI tested way to better pay. 


ACT NOW FIND OUT WHAT Address 
NRI OFFERS YOU City..... ae — 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


T 
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NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE 
Technical Know-How Pays Off in Interesting, Important Work 


{, ey 


YOU BUILD AC-DC i<~se 7 YOU BUILD This 17 Inch 


Superhet Receiver we “3 Television Receiver 


NRI Servicing Course includes all ee As part of your NRI course you can get all 
needed parts. By introducing defects components, tubes, including 17” ~ he 
you get actual servicing experience tube, to build this latest style Television 
practicing with this receiver; get actual 

4 modern receiver. = ractice on 
Learn-by-doing. y iv circuits. 








YOU BUILD Vacuum Tube 
poy x | | Voltmeter 


Broadcasting Transmitter , - ) Use it to earn extra cash 


As part of NRI Communications Course ’ fixing neighbors’ sets; 
ou build this low power Transmitter, , bring to life theory 
learn commercial broadcasting operators’ ou learn from 
methods, procedures. Train for your FCC —~ ' RI’s easy-to- 
Commercial Operator's License. “a i understand texts. 











For Higher Pay, Better Job 
Be a TV-Radio-Electronic Technician 


Servicing Needs Train at Home the NR!I Way 


More Trained Men Famous for Over 40 Years 


poets 5 ¥. = oe NRI is America’s oldest and largest home study 
Seki poe Giitinnde for r- tho Television-Radio school. The more than 40 years’ 
- as -£. ' experience training men for success, the outstanding 
oq ‘rain $ taaggy ogee Good op- —_Fewnder reseed and —eeawce =. F nar of this school—benefits you 
4 portunities for spare time i, many ways. NRI methods are tested, proven. Successful 
| earnings or a business of your graduates are everywhere, from coast to coast, in small towns 
: and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 

how easy it is to learn. 


f No Experience Necessary—NRI Sends 


Broadcasting Offers an Lind f = Many Kits for Practical Experience 


i ; You don’t have to know anything about electricity or Radio 
Satisfying Careers to understand and succeed with N RI Course. Clearly written, 
4000 TV and Radio stations , well-illustrated NRI lessons teach T'V-Radio-Electronic prin 
offer interesting positions. ciples. You get NRI kits for actual experience. All equipment 
Govt. Radio, Aviation, Po- . is yours to keep. You learn-by-doing. Mailing the postage-free 
lice, Two-Way Communica- ‘ ; card may be one of the most important acts of your life. Do it 
tions are growing fields. “ now. Reasonable tuition. Low monthly payments available 
Trained Radio. TV Opera- ' $ er Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 


ha bright f ; 4 
Gus ts aie Ge a NRI Graduates Do Important Work 


FIRST CLASS J i | = | 
Permit No. 20-R \ iy ret a “a 
; : e ~ » 
(Sec. 34.9, P. L. & R.) bNh : ° : ‘ 
ie | 
Pe 


Washington, D.C. al a } 


ao _ : 


Now Quality Control Chief WRI Course Easy to Works on Color-TV 

“Had no other traini Understand “NRI changed my whole 
in Radio before enroll- «; opened my own shop life. If I had not taken 
ing, obtained job work- pefore receiving my di- the course, probably 
ing on TV amplifiers be- ioma. I have had to would still be a fireman, 
fore finishing course. hire extra help. Iam in- struggling along. Now 
Now , Quality Control dependent in my own Control Supervisor at 
Chief.” T. R. Fava- busines” D. P-Caus. WRCA-TV" J. F 
toro, Norwich, N. Y. SEY, Stockton, Cal. Metine, NewYork, N.Y 


SAMPLE LESSON SEE 
cme we iaiice OTHER 
both FREE SIDE 























BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 











POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue 
Washington 16, D.C. 





CORRESPONDENCE (Continued) 


The only use that I can see for the 
rule based upon the number of hours 
of playing to be expected from a stylus 
is to give the buyer a guide by which 
he can know the approximate life of 
the stylus for the sole purpose of help- 
ing him to decide which stylus is the 
best buy in view of economy. 

AXEL H. JOHNSON 
Racine, Wis. 


MARINE SHORE STATIONS 
Dear Editor: 

A reader has called my attention to 
an additional fact which should have 
been included in my series on “Radio 
for Weekend Sailors” (RApDIO-ELEC- 
TRONICS, November and December, 
1958). 

While nongovernment shore stations 
operated in the 2—3-me marine_ band 
are licensed almost exclusively to tele- 
phone companies and similar common 
carriers, shore-station licenses may be 
granted to others under some circum- 
stances. These “limited” shore stations 
are sometimes permitted in areas not 
now covered by shore facilities. Some 
independent shore stations at inland 
lakes have been licensed as_ limited 
common carriers. Such stations are 
open to public correspondence, charging 
for services rendered, but on a limited 
basis. 

Leo G. SANDS 
Ridgewood, N. J. 


MINIATURE POWER PLANT 
Dear Editor: 

Several radical improvements could 
be made in the electronic anemometer 
described on page 82 of your September 
issue by the substitution of one major 
component—the motor. 

Almost every hobby shop sells tiny 
de motors for use in model equipment. 
One is the Mighty Midget, an English- 
made unit which has been imported in 
large numbers. It is very small and 
weighs an ounce or less. I recently pur- 
chased one of these motors for a little 
less than $3 to supply power to some 
experimental radio-controlled equip- 
ment. Knowing that almost any motor 
can also function as a generator, I de- 
cided to make a few rough tests and 
was pleasantly surprised. Depending 
upon the speed of rotation, the output 
voltage will vary from 0-83 volts with 
1% — 2 volts being a common voltage at 
a speed such as would be encountered 
if driven anemometer-style by a mod- 
erately stiff wind. Current output is 
over 150 ma at a high speed of rotation 
with a commonly generated current out- 
put of 30 — 90 ma. 

Perhaps the above figures have al- 
ready given you some idea of the possi- 
bilities of this little motor. It is obvious 
that an anemometer could be con- 
structed which would indicate wind 
speed merely by hooking a common in- 
expensive 100-ma meter across the ter- 
minals, thus eliminating the cost of a 
transistor amplifier, battery and sensi- 

(Continued on page 24) 
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Now! The Most Important 
Product Announcement 
in the History of H. H. Scott! 











Here are the exciting details on 
The Stereo Amplifier 
that sets the Standards 
for the Next Decade! 


The H. H. Scott engineering 
laboratories proudly introduce the 
new Model 299 40 watt stereophonic 
amplifier and control center. It con- 
tains many advance’ features that 
not only meet the needs of today’s 
stereophonic program sources, but 
anticipate the requirements of the 
future. Check the details of this new 
amplifier, and see for yourself why 
the new 299 is superior to any other 
amplifier available. 


314617134 








0, ,0, © @ € 
Wat 4 
91011825 12 
1 40 watt power stage consisting of dual 20 watt power 
amplifiers. You need this much power to meet the re- 
quirements of today’s speaker systems. 2 Completely 
separate Bass and Treble controls on each channel so 
that different speakers may be matched. 3 Provision 
for connecting both a stereo phono cartridge and stereo 











tape head 


impror 
5 Spe 
balar 
and rf 
panel. | 
used as 
comper 
with 


use y 


e reverse switch to compensate for 
tape recordings or loudspeakers. 
ircuit for quick and accurate volume 
hannels. 6 Separate record scratch 
Unique visual signal light control 
ates mode of operation. 8 Can be 
9 Special 
direct connection of tape playback heads 
10 Special switching lets you 
on monaural records. 11 You 
urce such as an FM tuner through 
aneously effectively doubling power. 
pe n. 13 Stereo tape recorder 
ament supply for preamp to virtually 
b below full power output). 15 Dis- 

er difference tone) less than 0.3%. 


sover (bi-amplifier 


Size in accessory walnut case: 
15¥4w x 5h x 12)4d. Price 
$199.95. (West of Rockies 
$204.95) 


x 


Write for complete technical 
specifications and 
new catalog RE-2 


— 


H. H. SCOTT, INC. 
POWDERMILL RO., MAYNARD, MASS. 
0 INTERNATIONAL CORP. 


OTH ST.,N.Y¥.C 








: uguunenth « Capture Utah Quality” 








THANK THE KEEN-EYED SNOOPER 


As little as .0035 of an inch off in the dimensions of this Utah speaker basket—and a reject 
hits the bin! At Utah the quality of final performance in the speaker you buy is a jealously %* ARCHIE LIEBERMAN, 
guarded value. If you could visit our Huntington plant you’d probably agree with Ace famous newsmagazine* 
Photographer Lieberman that Utah speakers prove rejection is the foundation of perfection. anak ce been this 
Pre-assembly, plating, coil winding, wiring . . . at every step down the production line Utah plant tour: Photograph 
stand the “keen-eyed snoopers.” They search ruthlessly for the tiniest defect that could ~ essence of Utah quality 
mar, even minutely, the response performance of a Utah. iain io is ie poate 
Make certain your next speaker is a Utah. Know that your sound will be as perfectly (*Look, Life, Time, Pageant, 
reproduced as human skills, controlled by rigid inspection, can produce. Parade, Newsweek and 


; : many others) 
See the Utah Custom Line: a quality speaker for every system need. 


| pf, a a : 
GPEAKERS W\ Send for the big Utah Catalog. Dept. 7, Utah 
Radio & Electronic Corp., Huntington, Ind. 








ownership of o PHOTOFACT stavice pata pray 
SPELLS SUCCESS FOR SERVICE TECHNICIANS 





"| don’t believe | could do 
business without them, 
and I don’t see how any 
other serviceman can. The 
time saved is more than 
the PHOTOFACT cost 
and the satisfaction in 
knowing I am doing the job 
right is something, too.” 
—Arch B. Caraway 

Blountstown, Fia. 


“PHOTOFACT is 
indispensable ...a terrific 
aid in cutting down 
service time... One of your 
biggest helps is your 
listing of parts other 
than manufacturers’ 
originals..." 

— Victor V. Jasper 
Ross Radio & TV, Washington, Mo. 
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HERE’S MORE PROOF...FROM COAST-TO-COAST 





CALIFORNIA 


‘We use PHOTOFACT daily. | 
don't believe we could conduct a 
first-class service shop without 
them. They are a time saver. With 
them, you can get to the base of 
your troubles in a hurry.” 


—P. W. Earls, Fa//brook, Calif. 


IOWA 


“1 would find it impossible to give 
consistently reliable service with- 
out a complete PHOTOFACT file 
of service information.” 


—Ralph L. Reints, Ottumwa, lowa 


NEW EASY-BUY PLAN! 


CONNECTICUT 
“PHOTOFACT provides accurate 
information—convenient han- 
dling. Of necessity, repair with 
such information as a guide must 
be better repair." 

—Lewis J. Smith, Norwich, Conn. 


OHIO 
“With PHOTOFACT, I always 
have complete service data for 
any set that comes into my shop, 
at my fingertips.” 

—Earl J. Price, Sciotoville, Ohic 


it's the money-saving way to 


build your complete profit-making PHOTOFACT Library! 
NO INTEREST—NO CARRYING CHARGE—AS LITTLE AS $10 DOWN 


FREE! vaiuable steel file cabinets for PHOTOFACT 
monthly subscribers and Library purchasers. 


TREE! 


Valuable booklet 
shows you how 
PHOTOFACT boosts 
your profit-capacity 


Send for it! 


PENNSYLVANIA 
“| just can’t seem to get along 
without PHOTOFACT.” 
—Joseph F. Blahovic, 
Barnesboro, Pa. 


NEW YORK 


“They have saved time. This is 
the biggest factor. Also, they have 
built good will for me. | can find 
what tubes are needed for cus- 
tomers that come in to buy tubes 
...0F even on telephone calls..." 
—Fred C, Booth, 

Poughkeepsie, N. Y. 


WASHINGTON 
“PHOTOFACTS save hours of 
probing in the dark." 

—L.H. Bradbury, Edmonds, Wash. 


NEW RK 
“Gives quick, accurate, up-to- 
date facts on replacement parts. 
And, when a set needs to be 
taken out of a customer's home, 
you can more easily convince him 
if you have the PF Folder and ex- 
plain you need special equipment 
to check out the circuits..." 
—William Birdsell, Fu/ton, N. Y. 


HOWARD W. SAMS & CO., INC. 
2205E. 46th St., Indianapolis 6, Ind. 


(_] Send me Free booklet “Your Guide To Maximum Profits” 


(_] 'm a Service Technician: [_ 


My Distributor is:____ 


Shop Name_____ 
Attn. 
Address a 


City 


] full-time; [-] part-time 


Zone______ State 








‘‘FELLAS—THERE’S GOLD IN THESE 


C-D TWIN 


FILLED WITH C-D CAPACITORS 


the finest you can use to establish 
customer confidence. 


FASTER CAPACITOR TURNOVER 


because you'll always have the 
fast movers on hand. 


SPEEDS UP YOUR WORK 


because replacements are easy 
to identify, always handy. 


HANDSOME METAL CABINETS 


make shop neater, prevent 
misplaced pieces. 


>) 


» CORNELL - DUBILIER ®@ 
f+ 40250 mmr A026 "Imp XA026 aoe! 


40460 #40480 $0370 


BILIER® & SUGGESTED CONTENTS: 


TWIST-PRONG SECTION CON- 

TAINS 12 popular C-D ‘'Pre- 
DEPENDABLE ferred Type" Twist-Prongs 

(and room for 6 more) 


. Capacitors TUBULAR SECTION CONTAINS 
«Preferred 5 16 popular C-D “Blue Bea- 
ver’’ Tubular Electrolytics 


- : 73 PM Mylar Tubulars 


BOTH CABINETS ARE 
FREE. YOU PAY ONLY 


See C-D's "Treasure Chests" at your Cornell-Dubilier ae By Be 


distributor or write to Cornell-Dubilier Electric Corpo- 
ration, South Plainfield, N. J., Department RE-2. YOUR COST: $49.95 


@ EORNELL-BUBILIER 


SERVICE CAPACITORS 


CORRESPONDENCE (Cont'd from p. 21) 


tive meter. Refinements such as a ca- 
pacitor in parallel with the meter and 
a fixed or adjustable series resistance 
on the motor side of the capacitor could 
be employed to smooth the meter action. 
The diode is eliminated because the out- 
put is de. You can’t get things much 
simpler. 

With a diode to prevent a back flow 
of current and one of the new recharg 
able cells used in portable tran 
radios, one would have a fine p 
supply for almost any kind of transi 
tor equipment, as indicated by 
eral amounts of current and voltage 
which may be generated. 

It would be suited especially to equip- 
ment which is run constantly, perhap 
isolated from human attention for long 
periods, such as remote recording i! 
struments of various types. There 
would be no worries about power-lin 
failures or battery replacement. It cou 
be used to power equipment for « 
plorers and scientists working in un- 
civilized parts of the world far fron 
power lines and a source of batteri 
There is always some wind on even 
“still” day, and the particular motor |! 
mentioned has a 6-to-1 gear assembly 
which will cause it to turn very fast 
when the larger gear is turned at a 
moderate speed. This gives a built-in 
amplification of any motion imparted to 
the gear. 

If there should not be sufficient wind 
to drive the unit, which isn’t too | 
even turning it by hand for a 
would be sufficient to charge small sto 
age cells. If one were near a 
stream, various arrangements of 
dle wheels or propellers could be rigged 
up to provide a miniature hydroelectric 
power plant. 

DORANCE RIGNEY 
Gree nacres, Wash. 


CLEANING PLASTIC 
Dear Editor: 

In the October RADIO-ELECTRON 
page 142, the item by E. Mayove 
“Cleaning Plastic Safety Glass” 
quires some _ qualification—it 
always work! 

It may be entirely possible that 
penetrating oil will minimize the 
on the surface of some types of plas 
safety windows; however, it 
definitely should not be used or 
styrene lenses. 

Oil, wax or grease of any kind 
reduce the critical stress in polysty 
windows and_ ultimately result 
worsening the fog or haze as we as 
causing the windows t eck or « ‘ 
Try watching a set through such fo1 
a while. The writer would recommend 
using a plastic cleaner and polish prep 
aration called “Polishine.” This is pro 
duced by the Paint Products Labora- 
tory in Chicago and does a good job 

J. C. CHOPSKIE 
Cabinet Specialist 
Television Receiver Dept. 
General Electric Co. 
Syracuse, N. Y. ENI 
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Viet 
value-packed 452-page 
O ELECTRONIC SUPPLY CATALOG 





featuring: 
MONEY-SAVING Kknight-kits: Finest electronic 


equipment in money-saving kit form. Complete selection of 


latest Hi-Fi amplifier, tuner and speaker kits (new Stereo 
units); Hobbyist kits; Test Instruments and Amateur kits. 
KNIGHT-KITS are an exclusive ALLIED product. 


HI-FI! STEREO! See the world’s largest selection of quality 
Hi-Fi music systems and famous name components. First 
with the latest in STEREO! Save on ALLIED-recommended 
complete systems. Own the best in Hi-Fi for less! 


EASY PAY TERMS: Only 10% down; available on 
orders of $20 or more. Fast handling—no red tape. 


ALLIED RADIO 


a 1 | ——. our 38th year 


World’s Largest Electronic Supply House 


FEBRUARY, 1959 


the only COMPLETE guide 
to everything in electronics 


WORLD’ STOCKS 


e Latest Stereo Hi-Fi Systems— 
Everything in Hi-Fi Components 


e Money-Saving, Build-Your-Own 
KNIGHT-KITS—Latest Models 


e Values in Recorders and Supplies 


e Latest Public Address Systems, 
Paging and Intercom Equipment 


e Amateur Receivers, Transmitters 
and Station Gear 


e Test & Laboratory Instruments 


e Specialized Electronic Equipment 
for Industrial Application 


e TV Tubes, Antennas, Accessories 
e Huge Listings of Parts, Tubes, 


Transistors, Tools, Books 


U 


~ 


» 


4 


caTAL[es 180 


1959 


. 
woex: act os 


“al 
+@: 


0. 


Send for ALLIED’s 1959 Catalog—it’s the 

leading supply guide vages packed with the 
world’s largest selection of quality electronic 
equipment at lowest, money-saving prices. 

Get every buying adv ALLIED: fastest 
shipment, expert personal help, lowest prices, 
ruaranteed satisfaction... 


intage at 


send for the leading 
electronic supply guide 


@eeeeoeeeeeeeeeeeeeeeeeeeeee 


ALLIED RADIO CORP., Dept. 2-B9 
100 N. Western Ave., Chicago 80, II! 


[] Send FREE 452-Page 1959 ALLIED Catalog 


Name = 


| 
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| 


Address 
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RECENT ADVERTISEMENT IN 


LIFE 


COACHES MIDGET-LEAGUE TEAM. For the past two 
years, Theodore W. Fickert, TV technician of Hatfield, 
Pa., has shown his 25-boy club how to play baseball. 
Active in community causes, he helped organize the 
Hatfield Junior Chamber of Commerce, and served as 
its secretary and state director; participates in the Heart 
Fund and other worthy drives; and is on the planning 


committee of St. Peter's Lutheran Evangelical Church. 


HELPED TORNADO VICTIMS. When dis- 
aster struck the area around Menomonie, 


Wis., on June 4, Vernon Townsend 


quickly organized emergency radio fa- 
cilities to speed relief to the sufferers. A 
leading member of the Radio Amateur 
Civil Emergency service, he is active in 
Dunn County civil defense work, and 


also maintains a radio entertainment 
service for the local city-county hospital. 





de 


A BRIGHTER, CLEANER CITY owes much to Bryce 
McNeely’s work in connection with the Kelso, Wash., pro- 
gram for civic beautification. Bryce is on the mayor’s com- 
mittee for school and city improvement, is state JC vice 
president, and promotes young men’s leadership training. 


CRIPPLED CHILDREN LEARN TO 
WALK through fund-raising efforts 
of Vernon E. Brooks, Norristown, 
Pa., who helped obtain $100,000 
to build a school for spastic para- 
lytics. Mr. Brooks (center) is a 
director of the Chamber of Com- 
merce, and a prime mover in Red 
Cross, Community Chest, United 
Fund, and Salvation Army work. 
As national president of the Amer- 
ican Business Club, he helped 
obtain more than 100 scholarships 
for the training of physical and 
speech therapists. He is chairman 
of the Muscular Dystrophy unit 
for the Tall Cedars of Lebanon. 





MAKES OTHERS’ TROUBLES HIS OWN. One of the few 
TV technicians in an 85-mile area, T. E. “Buck” 
Adams of Channing, Tex., often aids in roadside 
and has 


worked to improve local Baptist Church, parsonage 


emergencies, helps pen run-away cows 


TEACHES SCOUTS RADIO. Boys in Brockton, Mass., learn Morse Code and 
the elements of electronics at an early age, from instruction by TV technician 
Albert P. Kazukonis. Much of the equipment he supplies without charge. A de- 
voted youth and community worker, Mr. Kazukonis is treasurer and a past presi- 
dent of the Electronic Technicians Guild of Massachusetts, Brockton Chapter. 


DONATED LOUDSPEAKER SYSTEM. The 1958 Cen 
ington, Minn., owed much of its success to the 
charge by Edwin B. Haines. Ed is widely known for t 
supplied for the 2,000 boys in Bloomington’s sport 
in Boy Scout work, and gives assistance to 


rade and pageant at Bloom- 
er system installed without 
effort, and equipment he has 
He is a leader and counselor 


Bloomington Civic League. 


UTAR Y 


SPENDS TO PROMOTE EDUCATION. Out of his own 
pocket, A. George Catavolo, TV technician of Somer- 
ville, Mass., financed two full-page newspaper ads 
which presented to the President recommendations on 
public school education. Last year George contributed 
over 30 radios, plus his time, to teach boys electronics. 


WORLD OF TOMORROW! This novel space radio-man 
hat, invented by Stanley 
helped publicize many worthy drives. Stanley is president 
of the Los Angeles Electric 
Alhambra Chamber of Commerce; 


CLUB 


COMMUNITY SERVICE 
Lemons of Buffa M 
with Boy S 

has instructed T\ 
West Ce 


Everett of Alhambra, Cal 


League; a director of the 
past president of is 


Kiwanis and district chairman of the United Fund drive. iance of Te 


watchword with Wayne E. 
active Rotarian, he works 

Little League baseball, and 
n surrounding cities. He 

of the National Al- 


Service Associations. 


Win General Electric Awards 


EOPLE the nation over nominated candidates 

for the 1958 All-American Awards, honoring 

TV service technicians. This broad response 
showed how important a place the television 
technician holds in our community life, and how 
widely esteemed are his efforts in aid of others. 
The Award winners, shown here, were chosen 
by a panel of judges including John Sparkman, 
U. S. Senator and Chairman, Select Committee 


on Small Business; Bennett Cerf, television pan- 
elist and head of Random House publishing firm 
and Charles Shearer, 1957-58 president of the 
National Junior Chamber of Commerce 


With these Awards, General Electric pays 
tribute to the part played by the independent tele 
vision technician in making this a better country 
for all. General Electric Company, Receiving Tub 


Department, Owensboro, Kentucky. 


Progress /s Our Most /mportant Product 


GENERAL GQ ELECTRIC 


trophy, $500 for com- 
a trip to Wash., D.C., 


nator John Sparkman. 

















Sylvania received Altoona’s official welcome through front-page 
headlines and a special feature section filled with congratulations. 


For one thing—Altoona folks know 
that progress by an important resi- 
dent company means the whole town 
‘ progresses. Sylvania’s President, 
Ta Don Mitchell, at the multi-million- 
dollar plant’s formal opening called 
it ‘‘the largest in the receiving tube indus- 
try—containing many innovations.” 


This is where you come in. Because most 
of these innovations affect your business 
profit. As the world’s most modern tube 
plant, Altoona will be producing the world’s 
most reliable tubes in both commercial and 


Why the whole town made such a fuss over 


Sylvania’s new tube plant 


military types. Two of the industry’s big- 
gest bugaboos, intermittent shorts resulting 
from dust and lint and unstable emission 
caused by contamination and humidity 
variations during tube manufacture, prom- 
ise to be vastly improved. You'll be hearing 
more about these developments in the 
future. 


The Altoona plant is as much a dedica- 
tion to the independent serviceman as it is 
to the entire tube industry. It’s a modern 
example of why profit-minded dealers are 
relying on Sylvania tubes. 


Sytvania Exectric Propucts Ine. 
1740 Broadway, New York 19, N.Y. 
In Canada: P.O. Box 1190, Station “‘O,”’ 


WY SYLVANIA 


LIGHTING ¢ TELEVISION * RADIO «+ ELECTRONICS * PHOTOGRAPHY * ATOMIC ENERGY « CHEMISTRY-METALLURGY 
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New Transistor 
Servicing Course 


Now you can get a thorough 
grounding in servicing transistor- 
ized equipment with Sylvania’s 
new 12-lesson transistor Servic- 
ing Course. Specially prepared 
by Sylvania engineers and the 
Radio-Television Training Asso- 
ciation, it will help you cash in 
on the fastest growing segment 
of the electronics industry. 


Now is the time to prepare for 
your share of this fast-growing 
business. See your authorized 


New concepts in tubemaking, which have been in Sylvania Distributor or mail the 


development for the past decade, are put into high- fb . . 
speed production facilities at Altoona. The new concept coupon : below for complete In- 
bulb, in the making here, adds new tube reliability. formation on the Sylvania— 


RTTA Transistor Servicing 
Course. 


in Altoona 


Sylvania Electric Products Inc. 
Dept. C35P 

1740 Broadway 

New York 19, N.Y. 


(C) Please send me full details on the new Sylvania 
—RTTA Transistor Servicing Course 


Name 





The new double-turret sealex is an important new 
development. Oil-diffusion pumps work in series 
with mechanical pumps to produce the most nearly 
perfect vacuum possible. 


Service Co 








Address 











City. 
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Reduce record wear... 


Less mass, higher compliance with G.E.’s 
“Golden Classic’’stereo-magnetic cartridge 


The more moving parts, the more resistance to groove motion. 
General Electric's “Golden Classic’’ has only one moving part— 
the stylus —which “floats” freely in special-formula damping 
cushions. This means freer motion in the record groove. You get 
less wear on records and stylus, and superior sound at oll 
frequencies. Hear the “Golden Classic’ GC-5 or GC-7 soon. 
You'll agree they are a fitting climax to the famous General 
Electric cartridge tradition. 


@ Plays both stereo and monaural records @ Frequency response, 
20 through 20,000 cycles @ Output 8 mv @ Effective mass of 
stylus about 2 milligrams @ Lateral compliance 4 x 10°° cm/dyne; 
vertical compliance 2.5 x 10°° cm/dyne @ Recommended track 
ing force with professional-type tone arm 2 to 4 grams. (Specifi- 
cations for Model GC-5.) 

Model GC-5 (shown) with .5 mil diamond stylus, $26.95. 
Model GC-7 with .7 mil diamond stylus, $23.95. Model CL-7 
with .7 mil synthetic sapphire stylus $16.95 (Manufacturer's sug- 
gested resale prices). 





TEST RECORDS: 0 to 1SKC WESTREX STEREO IA 
1SKC to 20KC RCA MONAURAL 12.5-69 


em we 














Smooth response on both stereo and mon- 
aural records. Consistently high channel 
separation, because the stylus is magnetically 
linked to the coils. 


T™M-2G “Stereo Classic” tone arm 


A professional-type tone arm designed for use with G-E stereo 
cartridges as an integrated pickup system. Unusual two-step ad- 
justment permits precise setting of tracking force from 0 to 6 
grams. Lightweight, brushed aluminum construction minimizes 
inertia. Statically balanced for minimum friction, reduced stylus 
and record wear $29.95 (Manufacturer's suggested resale price). 


GENERAL @@ ELECTRIC 


See and hear the G-E “Stereo Classic’ cartridges and 
tone arm at your Hi-Fi dealer’s now. For more information 
and the name of your nearest dealer, write General 
Electric Company, Specialty Electronic Components Dept., 
4412 W. Genesee St., Auburn, New York. 
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| WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO-TELEVISION SERVICE TECHNICIAN 


$ 


ADIO-TELEVISIO 


SPRAY BERRY 


BIG, COMPLETE KITS | *« « « « This great industry is begging 
of PARTS & EQUIPMENT | for trained men... to step into good paying jobs 


or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 


Men by the thousands... trained Radio-Television Service Techni- 
cians...are needed at once! Perhaps you’ve thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now—~just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple! We believe Radio-Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio-Television Service Business. 


a s 
Complete Facts Free—Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson—all free. No obligation...no salesman will bother you. 


HOME STUDY TRAINING IN SPARE TIME 


Under world-famous 27-year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop-bench practice. And every- 
hing you receive, lessons and equipment alike, is all yours to keep. 


LET US PROVE HOW EASILY YOU CAN LEARN! 


Radio-Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that’s in store for you! 


SPRAYBERRY Academy of Radio-Television 


1512 Jarvis Avenue, Dept. 20-R, Chicago 26, Illinois 


Mail This Coupon Now—No Salesman Will Call 


HOW Fo axe money us Sprayberry Academy of Radiv-Television 
new Spray- : ae Dept. 20-R, 1512 W. Jarvis Ave., Chicago 26, HI. 
rry tester Radio-Television f Please rush all information on your ALL-NEW Radio-Tele- 
seeder Rect Conentees, 


ssp bab gee Plan. I understand this does not obligate me 

meh ee 3 and t no salesman will call upon me. Include New Cat- 
TRAINING PLAN alog and Sample Lesson FREE 

¥ Pg 

~ SS 


ADDRESS 
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wie 
gewrst? 
cxpannes 


transistor 


Still Only 
$25°° net 


ELECTRON TUBES 


ransisto 
COUTSE 


Learn about transistors 


SEMICONDUCTORS. 


by using them 


Advancement opportunities await service- 
dealers, engineers and technicians who know 
about basic transistor fundamentals. The newly 
revised and expanded edition of this popular 
and economical Transistor Course can help you 
too. A CBS-Hytron first, it was especially 
C. W. Saunders, 
well-known educator and author, to make it 


written and illustrated by A. 


Transistor Course Includes: 


easy for you to learn about transistors by using 
¢ Ten intensive lessons (with 3-ring binder) . . . up-to-date, complete 





« Simplified basic theory . . . how transistors work 
Practical experiments and servicing techniques for: 


Amplifiers . . . applications in all fundamental circuits 
Oscillators . . . a-f, r-f, relaxation, multivibrator, special TV 
Rectifiers . . . diode and transistor rectifiers and detectors 
TV deflection circuits . . . and Eccles-Jordan Trigger circuits 
Practical commercial applications . . . immediate and future 


HOW TO GET IT 


Call your CBS-Hytron distributor. He'll tell you how to get the 
CBS-Hytron Home-Study Transistor Course, PA-275. See him or write 


us... today! 


32 


them. What you learn you can be sure you will 
remember . . . by making for yourself the prac- 
tical transistor devices described. Check the 
expanded features. Read how easy it is to start 


your fast, fascinating Transistor Course. 


CBS-HYTRON, Danvers, Mass. 
A Division of Columbia Broadcasting System, Inc. 
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STEREO ke 


AND 
MONAURAL 


Say. 
in HI-FI 
the best buys are 


World-famous 
EICO advantages 
guarantee your complete satisfaction: 


rr Yohve-halersiemmclalcalalsicsialalcae Im 
Beginner-Tested 
LIFETIME service & euarantee 
STOCK Compare, then take hon 
mment—right ‘‘off the shel i dejanme bclele) 
EICO dealers 


t quality 


Stereo Preamplifier HF85 


: — 

Monaural Integrated Amplifiers: poaner poem 
, 20, and 12-Watt Wri 

(use 2 ter Stereo) 


f 
/ ———= 


HF65, HF61 
(stack 2 for Stereo) 


Monaural Power Amplifiers: 
60, a1 30, 22 and 14-Watt 
2 for Stereo) 


Over 1 MILLION EICO instruments in use throughout the world. 


FEBRUARY, !959 


experts 


_ Speaker System HFS2 
Monaural Preamplifiers: 36” # x 15¥%4" W x 1114" D 


NEW STEREOPHONIC EQUIPMENT 
HF85: Stereo Dual Preamplifer complete stereo 
contro! system in ‘“‘low t gn adaptable to 
any type of installatior amplifies, controls 
any stereo source pe asts. Superb vari- 
able crossover, feedba t ven by feed- 
back amplifier pair ea tortion borders 
on unmeasurable even at h output levels. Separate 
lo-level input in each 3 ph tape head, 
mike. Separate h FM tuners & 
FM Multiplex ’ 
channel. In 
each chann 
Clutch. Sw 
Selector 
ally, an 
monoph ill-wav 
5-12AX7/E 1-6X4,. Work 2 high quality 
power amr ers such a $ HFZ HF30, HF35 
HF50, HF6 t $39.95. \ $64.95. Ir des cover 
HF81: ethan Dual Amplifier-Preamplifier selects, 
r r tape, discs, 
jal 14W am- 
y: 28 watts 
Ganged level 
ndependent 
ach =schannel. 
84 power ampli- 
rvice Selector” 
to drive the 
eamp-control 
fr t xternal ampli- 
fier. “its performance is exce ent, and the operation is 
Spocenemnene’ HI-F Excellent”’ 
SATURDAY REVIEW Kit $69.95 $109.95 ver 


MONAURAL PREAMPL IFIERS (st ack 2 4 ¥ Stevens 
NEW HF65 f pe head, 
microphone, mag pt sources. IM 
distortion 0.04 2V Att N silhouette”’ 
design. HF65A Kit $29.95, V $44.95. HF65 (with power 
supply) Kit $33.95. Wired $49.95 
‘Rivals the most expensive preamps” Marshall, 
AFT. HFG1A Kit $24.95, $37.95, HF61 (with 
uy Kit $29.95. Wired $44.95 
MONAURAL POWER AMPLIFIERS 
use 2 for STEREO) 
HF60: 60. Watt Ultra a Line Power Amplifier with 
Acro TO { f the best pores 
amplifiers ‘extant an excellent buy A AFT Kit 
Report. Kit $72.95. W $99.95 E $4 0 
HF50: 50- Watt Ultra Linear Power Amplifier with 
extremely high ai itput Trans- 
forme Jentica y t HF60 same 
specs at 50W. Kit $57 95. \ $87.95 r E-2 $4.50, 
ye HF35: 35 ‘Watt Ultra-l 
Kit $47.95. Wired $72.95 
HF30: ~ Watt Power Ampilifie Kit $39.95. Wired 
$62.95. 
NEW HF22: 2-Watt Powe Amplifier. Kit $38.95. 
Wired $61.95 ver E-2 $ 
NEW HF14: 14 Watt Power Amplifier. Kit $23.50. 
Wired $41.50. Cover E-6 $ 
MONAURAL INTEGRATED AMPLIFIERS 
se 2 for STEREO) 
HF52: 50- Watt Integr: ated / slifier with complete 
“fr ont end”’ f jtput Trans- 
forme “Excellent value 1 k Kit $69.95, 
Wired ‘$109.9 Cover £ 
HF32: soetett ‘Integra ate 
Wired $89.95 t 
HF20: 20- — Integrated Amplifier Weill-engi- 
neered”’ R V $49.95. Wired 
$79.95. Cover E-1 $4.5 
HF 12: 12-watt Intes rates npli Packs a 
wallop’’—P R K 4.95 red $57.95. 
SPEAKER sys > for STEREO) 
HFS2: Natural ba jed 12-ft 


ali? ens hac front radi- 


Power Amplifier. 


Kit $57.95. 


ation from 84/2 j ess spike 
shaped s r-tweeter nally. Flat 
45-20,000 cps f f hms. HWD 
36 151 “Emine tly 2 would suggest 
unusual Suitability for stere 3H FIDELITY 
; . t: V $139 95; 


HFS1: paren Spea ake 
tory ou t 

comp 
Cle an 
Capacity 


bas 


cost 


ront end 


— drift free. Precisiot Sensitivity * 


1 5 uv f iC 4U t x kit tuners 
Res} a : b er & multiplex 
outputs ‘One of the best buys you can get in high 


fidelity kits.”’ it RT. Kit $39.95*. * 


Wired $65.95* ver $ 


BEFORE YOU BUY, COMPARE: 


You may examine the Y ete EICO line 
at any of 1900 neigt d EICO dis- 
tributors coast to « pare critically 
with equipment s¢ nes the EICO 
cost — then you see why the 
experts recommer f r wired, as 
your best buy 

EICO, 33-00 NORTHERN BLVD., L.1.C. 1, N.Y. 
Fill out coupon on other side for FREE CATALOG 


FM TUNER . 
‘ Pre. 


33-00 .N. Bivd., 


Ine 


Co 


Copyright 1958 by Electronic Instr 


Add 5% in the West. 








the specs prove it 
your BEST BUY is 


for COLOR & Monochrome TV servicing 


FREE CATALOG 


shows you HOW TO SAVE 50% 


on 50 models of top quality 
professional test equipment. 


MAIL COUPON NOW! 


5119" 


Entirely electronic sweep circuit (no mechanical 

devices) with accurately-b inereductor for 

excellent linearity, Extremely flat RF output: new 

AGC cireuit automatically adjusts osc. max. 

output on each band with min. ampl. variations. 
: 


ariable Marker Range 2- 
3 fund. bands; ee 
me Xtal Marker Osc., xtal supplied. 

- Seeup Witch 6-3 on awed eee 
tion to 0-30 me highest max. dev. 2- 
RF Fine, RF Coane (i-nep decade): 
. -step 
put, ‘scope horiz., Rang 


NEW! RF 

SIGNAL GENERATOR . 
+324 

KIT 

$96 


150 ke to 435 me with ONE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF-RF alignment, signal tracing & 
trouble-shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150-400 ke, 400-1200 ke, 1.2-3.5 me, 
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic 
band 111-435 me. Freq. accurate to 1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge-lit hairlines. Colpitts RF osc. 
directly plate-modulated by K-follower for 
improved mod. Variable depth of int. mod. 0-50% 
by 400 cps Colpitts osc. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30° mod. Turret- 
mounted coils slug-tuned for max. accuracy. Fine 
& Coarse (3-step) RF attenuators. RF output 
100,000 uv; AF sine wave output to 10 v. 50-ohm 
output Z. 5-way jack-top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr-operated. 
Deep-etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 


TURN PAGE 
FOR MORE 
EICO VALUES 
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NEW! DYNAMIC 
CONDUCTANCE 
TUBE & TRANSISTOR 
TESTER +666 

KIT WIRED 


semen pane pam $40%5 $ 95 
aa OY 


COMPLETE with steel cover and handle. 


SPEED, case, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simultaneous sel of any | of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 
accurate pot). New series-string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. & 
ranges meter sensitivity (1° shunts & 5% pot). 
10 SIX-position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi-section tubes in 
merit tests. Direct-reading of intcr-element leakage 
in ohms. New gear-driven rollchart. Checks n-p-n & 
p-n-p transistors: separate meter readings of col- 
lector leakage current & Beta using internal dc 
power supply. Deep-etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. CRA Adapter $4.50 


COLOR 


and Monochrome 
DC to 5 MC LAB & TV 
5” OSCILLOSCOPE 
=>. +460 
at: KIT WIRED 
ae $79°5 $] 29° 
e Features DC Amplifiers! 


Flat from DC-4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct-coupled & push-pull thrueut; K-follower 
coupling bet. stages; 4-step freq-compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps-100 ke (ext. cap. for range to 1 cps); pre- 
set TV V & H positions; auto. sync. ampl. & lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge-lit engraved lucite screen; dimmer; 
filter; bezel fits std photo equipt. High intensity 
trace CRT. 0.06 usec rise time. Push-pull hor. 
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in 
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs. 
Astig. control. Retrace blanking. og — 
5” PUSH-PULL Oscilloscope =425: Kit $44.95 

7” PUSH-PULL Oscillescope =470: Kit $79.95, ‘wires’ 7.30. 


NEW! PEAK-to-PEAK 
VTVM #232 & UNI- 


PROBE (pat. pend.) 
KIT WIRED 
29" “49” 


Half-turn of probe tip selects 

DC or AC-Ohms. 

Uni-Probe — exclusive with 

EICO — only 1 probe performs 

all functions! 
Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z input for negligible loading. 442” meter, can’t 
burn-out circuit. 7 non-skip ranges on eve 
function. 4 functions: +DC Volts, —DC Volts, A 
Volts, Ohms. Uniform 3 to | scale ratio for extreme 
wide-range accuracy. Zero center. One zero-adj. for 
all functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak-to-peak volt- 
age of complex & sine waves: 0-4, 14, 42, Sa 420, 
1400, 4200. DC/RMS sine volts: 0-1. 5, 50, 
150, ‘500, 1500 (up to 30,000 v. with HVE fat & 
250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr- 
operated. Deep-etched satin aluminum. panel, 

grey wrinkle steel cabinet. 


hY-Jile Medel a 
FREE CATALOG 
now 


New! 
Series /Parallel 
| R-C COMBINATION 
BOX +1140 
KIT $13.95 
WIRED $19.95 





TUBE TESTER 
#625 
KIT $34.95 
Wired $49.95 
e tests 600 
mil series 
string type 
tubes 
e illuminated 
roll-chart 


Pix Tube Test Adapter $4.50 





6V & 12V BATTERY 
ELIMINATOR 

& CHARGER +1050 
KIT $29.95 

WIRED $38.95 
Extra-filtered for 
transistor equipt 
#1060 KIT $38.95 
WIRED $47.85 








New! 
Miniaturized 
MULTI-SIGNAL 
TRACER +145A 
KIT $19.95 
WIRED $28.95 





20,000 Ohms /Volt 
V-0-M #666 
KIT 24.95 

Wired $29.95 
1000 Ohms /Voit 
V-0-M 
#536 


KIT $12.90 
Wired $14.90 





- e 
@ @ @ Wired 


Reads 0.5 ohms 
2 500 megs, 10 
mmfd—5000 mfd, 
power factor 
KIT 
$19.95 


$29.95 
R-C BRIDGE & R-C-L COMPARATOR 
#950B 





VTVM PROBES KIT Wired 
Peak-to-Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe-1 $6.95 
High Voltage Probe-2 $4.95 
SCOPE PROBES 

Demodulator $3.75 $5.75 
Direct ..... $2.75 $3.95 
Low Capacity $3.75 $5.75 


* a 
SAVE Instru- 
pind by A 7" FREE 

ood dealer. 








33-00 Northern City 1, N.Y. 


Prices 5°% higher on West Coast 
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Radio-Flectronics 


Hugo Gernsback, Editor 


US WANTS ELECTRONIC INVENTIONS 


... Our Armed Forces Call for New Developments... 


T IS a mistaken notion that our armed forces are respon- 

sible for all our military inventions. While many out- 

standing developments are made by Government per- 

sonnel, many more are invented by civilians. Every once 
in a while, the Government, through the National Inventors 
Council, issues a call to inventors and technicians for basic 
inventions needed for the national defense program. In our 
May, 1957, issue, we published such a list of inventions; 
a new one, just issued, is partially reprinted here. We list 
only 26 electronic ones. 

Anyone may submit proposals to the council. Each should 
be submitted separately, typewritten, if possible. Descrip- 
tions should be complete and include reference to the basic 
principles underlying the invention and a discussion of any 
experimental work or tests that have been conducted as 
well as the advantages of the invention as compared to 
existing devices or techniques. Sketches or drawings need 
not be professional. 

Keep copies of all items presented and retain a copy 
which has been notarized with the exact date so you will 
always have proof of conception for patentability. Your 
original copy will not be returned. 

In the list given below, due to the length of the descrip- 
tion of certain items, the word condensed appears at the 
end. It is therefore suggested that you write for the booklet 
Inventions Wanted by the Armed Forces, Supplement, 
November 1958 from the National Inventors Council, US 
Department of Commerce, Washington 25, D. C. 


395. (Revised) ARTILLERY ORIENTATION SYSTEM. A 
system of orientation of artillery to a reference independent 
of line of sight, the earth’s magnetic field or rotation with azi- 
muth accuracy of % mil. Present artillery fire control systems 
rely on an earth-reference device to aim the weapon. (Con- 
densed ) 

541. (Revised) MICROWAVE DIRECT STORAGE OR MEM- 
ORY CIRCUIT. The need exists for a direct-viewing storage 
tube capable of handling demodulated pulse type signals en- 
countered in field operations. Such a tube can provide an 
important assist in visual analysis of signal information, and 
also facilitate photographic recording of short-duration signal 
transmissions. (Condensed) 

648. (Revised) INFRA-RED TRANSMITTING MATERIALS. 
Development of infra-red transmitting materials having the 
following properties: (1) 75% transmission from 0.8- to 8-micron 
wavelength in 1l-cm thickness. (2) Melting or softening point 
above 500°C. (3) Capable of standing thermal shock of 100°C 
per second. (4) Be resistant to abrasion and solution by at- 
mospheric fluids. 

733. (Revised) ACOUSTIC TRANSDUCER. A sharply uni- 
directional device of small size compared to wavelength for 
sound detection on signals as low as 5 cycles per second. 

742. (Revised) POWER RECTIFIERS. Power rectifiers to 
work in an ambient temperature of 20° to +500°C. 

744. (Revised) ELECTROMAGNETIC RADIATION RECEIVER. 
A device for receiving electromagnetic radiation in the 9-14- 
micron region, which will have a response time of microseconds 
and will operate at normal temperatures. 

822. (Revised) TRANSISTORS. Transistors capable of oper- 
ating efficiently (greater than 50%) as oscillators and ampli- 
fiers at uhf. 

829. (Revised) RESISTORS. Resistors in the 1-100-megohm 
range with positive temperature coefficients, preferably as high 
as 1000 parts per million per °C are needed for temperature 
compensation of circuits. It is desirable that they have a power 
rating of at least % watt and be no larger than %-watt 
commercial composition resistors. 

858. (Revised) TRANSISTORS. Transistors which will oper- 
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ate satisfactorily in the hf, vhf an: ranges at temperatures 
well in excess of 150°C. There is o need for transistors 
which will function at the variou wave frequencies. 

862. (Revised) TELEVISION SYSTEM. TV systems of im- 
proved resolution which will permit optical tracking of guided 
missiles. Quality of the images approach that of a 
photograph. Present guided-mis tracking instrumentation, 
as related to this problem, is tical-photographic and 
electronic types. No successful apy ation of television systems 
has yet been made in regular e-range operations. (Con- 
densed ) 

895. COMMUNICATING OVEI 4 BROKEN WIRE LINE 
There is a need for means of con inicating over a wire line, 
even though the line be physically broker 

899. HIGH-ANGLE DIRECTION-FINDING TECHNIQUES. A 
method is required to permit accurate direction finding (in 
azimuth) on steeply downcoming sky-wave signals in the fre- 
quency range 1-12 mc. Instrumenta earing accuracy required 
is of the order of 2° standard dey signals with a mini- 
mum field strength of 20 microvolts per meter. (Condensed) 

902. PHOTOMAGNETIC PROCESS. A new method for con- 
verting light energy into magnetic energy without the inter- 
mediate step of electrical energy. Such a method would sim- 
plify the equipment for recording ages on magnetic tape. 

903. NONREFLECTING OR ABSORBING SURFACES TO 
ELECTROMAGNETIC (INCLUDING RADAR) ENERGY. Air- 
craft, missiles, artillery shells tar 
normally metallic and good reflect targets to incident 
electromagnetic energy. Much ef t being expended to 
develop means of making the surfac« of these items non- 
reflecting or absorbing to such ene is important to solve 
this problem by means which will not adversely affect normal 
functioning.* 

904. MICROWAVE SUPERGAIN ANTENNA. The range of a 
radar set or communication equ t can be increased by 
having a highly directive antenna, especially in the microwave- 
frequency bands between 1,000 a { c. Many techniques 
are being investigated to achieve pergain by using large 
numbers of current elements all volume array 
rather than using a large unwield erature, but to date the 
effort has been mostly theoretica é han practical. 

907. VIDEO COMPRESSION. Devs ent of a method of 
bandwidth compression of 3.5-m« 1 
order of 1 me for transmission, 
bandwidth signals after transn 

908. SECURE CABLE. The universal integrated communica- 
tions system (UNICOM) will prov cure cables between 
automatic switching centers and ibs« rs. The problem is 
to develop a cable which carri« grou} of four wires and 
which is secure against intercept the enemy. This re- 
quires invention of a warning ala t activated 
the cable is disturbed in any fa 


vehicles, etc. are 


gnals, down to the 
create the original 


whenever 
roperly read the 
messages passing through the é 

909. TIME SYNCHRONIZER. te que for synchronizing 
absolute time over distances of to 1,000 miles, to 
accuracies in the order of 1/1( econd or less. Present 
techniques require approximately dwidth and many 
microwave relay stations, o7 er erful low-frequency 
transmitters with complex associat iipment, both methods 
being undesirable. 

911. DATA TRANSMISSIONS. A é for transmitting, at 
the instant of sensing, aerial ph mapping sensory 
presentations and allied data fy: rborne vehicle to a 
ground station without loss of 1 r geometric fidelity. 
The system should be non-jammabl: not limited to line- 
of-sight range. 

$14. ELECTRONIC DISTANCE-MEASURING SYSTEM. An 
accurate method of measuring geodet tances up to 1,500 


(Continued 


* See also September, 1958, Rapio Ei 





AUDIO—HIGH FIDELITY 
For frequencies above 2,000 cycles only, this 3-tube audio amplifier 
puts you on the road toward a quality dual-channel hi-fi system 





HIS amplifier is used to d 
high-frequency speaker. It 
product of 2 years of practica 
ing, in practical systems. 

Nonessentials have been discard 
and the result is a unit that is 
inexpensive, easy to construct, ar 
the specialized job required of it 

Despite its low cost, it will ps 
as part of a high-quality systen 
power up to at least 25 watt 
crossover, at 2,000 cycles, 
the amplifier’s responss 

Because of the amplifier’s 
high-frequency character, some 
lems found in low-frequency am} 
are avoided. For example, with ar 
put transformer costing about §$ 
db of feedback is used. with comp 
stability under any signal or load 
tion. 

Mainly, the unit’s low 
because little powe1 
range. But there are other ré« 
directly related to powe1 
tages of push-pull operation a 
apparent at the frequencies inv 
A single output tube, especially 
feedback, is not the disadvantags 
very low frequencies. And, of 
the huge primary inductance of 
frequency output transforme) 
necessary. 

These things combine to make 
(see Fig. 1) that works we 
quality system having a main 
frequency amplifier, with many 
the power output of the high-fr 
one. Self-powered, it is only 7 
square. Its three tubes are 
audio output, a 12AX7 two-st: 
age amplifier and a 5Y: 


Circuit features 
The key to the circui 
From the top the amplifier presents a using coupling values barely 
very ordinary appearance, [© Maintain a flat response dov 
the crossover frequency, and no 
This provides a sharp drop below 
cycles, even with feedback, which te1 
to flatten out the curve and avoid 
need for special filters or netw 
the high-frequency channel. F 
response is shown by Fig 
with 2,000 cycles as th 
quency. 
Since the amplifier 
nected to the output 
to an equalized source su 
large low-frequency voltages : 
put have to be guarded against. Othe. 
wise, a serious overload might r« 


RII The input capacitor, with a reactance 
of more than 3 megohms at 100 ey 
V2 SOCKET and the GAIN CONTROL effecti) 


vent this. 
! While further economy might 

V3 SOCKET ; ; possible in power supply filteri: 
cannot be neglected simply because hum 
which is inaudible in the output, may 
modulate the delicate high-frequency 
tones, destroying their brilliance and 
clarity. 
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6V6-GT 
AUDIO OUTPUT 


MERIT A-2902 
UNIVERSAL OUTPUT TRANS 





BLUE 12 














TREBLE CONT 





3 82 ouTPUT 
6 J3 











R7 27K 
AAA 











B+. 


+ 20/450 V 


vv 


SY3-GT 
RECT 





5V/2A 


13H/65 MA/500 Q 














TI 
li7 VAC 
=o 


C7 Fos 





Ri—pot, 250,000 ohms, audio taper 
R2—1,500 ohms 

R3, 8—100,000 ohms 

R4—470,000 ohms 

RS, 10—270,000 ohms 

Ré—pot, 2 megohms, audio taper 
R7—27,000 ohms 

RI—3,900 ohms 

R!i—250 ohms, 10 watts 

R12—2,200 ohms 

All resistors /2-watt 10% unless noted 
Cl, 3, 5—500 wuf, mica 

C2—.003 uf, mica 

C4—150 uuf, mica 

Cé—20-20-20 uf, 450 volts, electrolytic 
C7—.05 uf, 400 volts, paper 





CH—13 henrys, 65 ma, 500 ohms 
(Stancor C-1708 or equivalent) 

Ji—phono jack 

J2, 3—binding posts 

Ti—power transformer: primary, |17 volts; secondary, 
650 volts ct, 55 ma; 5 volts, 2 amps; 6.3 volts, 
2 amps (Stancor PM- or PC-8407 or equivalent) 

T2—universa! output transformer, 10 watts 
(Merit A-2902 or equivalent) 

Vi—I2AX7 

V2—6V6-GT 

V3—5Y3-GT 

Switch, spst, optional 

Chassis, 7 x 7 x 2 inches 

Miscellaneous hardware 


Fig. 1—Circuit of the compact high-frequency amplifier. 


It may seem that the 470,000-ohm 
resistor (R4) in series with V2’s grid, 
would normally degrade high-frequency 
response. The curve (Fig. 2) shows that 
this does not happen., There are two 
reasons why this is so. 

First is the greatly reduced input 
capacitance of V2 because of feedback. 
The other is that the loss that does 
occur is compensated for by the effect 
of C2, the small cathode bypass capac- 
itor in the first stage. Their effects are 
exactly opposite and tend to cancel 
each other. 

Resistor R4 is needed for satisfactory 
operation of the high-frequency atten- 
uator circuit which includes R6 and C4. 
Without R4, C4 would have to be so 
large to be effective that it would load 
Vi1’s plate circuit and create serious 
distortion. 


Hooking into the system 

There are several ways of hooking it 
into your present system, depending on 
the system itself and your desires. The 
ideal is a setup with separate main 
amplifier and preamplifier, already 
using two speakers and a crossover 
network. Two approaches are possible. 
The perfect one would be to insert an 
electronic crossover after the preamp, 
then attach the tweeter to the high- 
frequency amplifier and the woofer to 
the main amplifier. 

A solution almost as satisfactory is 
to connect the high-frequency and main 
amplifiers in parallel at the output of 
the preamp, connect the tweeter to the 
high-frequency amplifier and connect a 
resistor of the same ohmage and approx- 
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imate wattage across the tweeter termi- 
nals of the crossover network. 

If you are using an amplifier with 
the preamp built in and only one speak- 
er, the problem is not so simple. You 
may not be sure just where the main 
amplifier begins. The best way to 
find out is possibly to trace the main 
feedback loop from the output, which 
nowadays in most cases runs back to 
the cathode of the first tube of the main 
amplifier. By connecting to the grid of 
that tube, you also avoid the danger 
of getting your input circuit inside the 
feedback loop, which was certainly not 
designed for its inclusion. 

In a number of amplifiers it may be 
advisable to connect the high-frequency 
amplifier one stage still further toward 
the input. Many amplifiers have a fre- 
quency control in that stage. By connect- 
ing the high-frequency amplifier across 
or ahead of it, you can use it to keep 
higher notes out of the woofer and to 
control response in the upper part of 
the woofer’s range to some degree. 
When set for maximum treble attenua- 
tion, it will act much like a low-fre- 
quency divider. 

However, if the treble control is 
ahead of the high-frequency amplifier 
input, you may prefer to use it and 
leave off R6 and C4. It is best to leave 
R4, because it has a stabilizing in- 
fluence. 

The volume control of the main ampli- 
fier will in practically all cases be 
ahead of the high-frequency volume 
control, and may be used to control 
volunie of the whole system, maintaining 
balance with the high-frequency ampli- 
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fier control. If, however, you want com- 
pletely independent controls, the place 
to connect the amplifier is across the 
volume control of the main amplifier. 
Then balance is adjusted with both 
controls, but it will also be necessary 
to juggle both controls to raise or lower 
the overall level 

If you are among those who prefer 
the effect of wide separation between 
high- and low-frequency speakers, this 
unit fits in. The separate control of 
gain through each channel heightens 
the realistic effect. With this kind of 
system, using the main amplifier’s 
treble control as suggested earlier has 
a more noticeable effect than when the 
speakers are close together. 

The value of feedback resistor R12 
is based on use of the Merit A-2902 
transformer and may differ widely with 
any other for the same amount of feed- 
back. Also, any substantial change in 
R12 calls for a change in R9, if V2 is 
to have the The two in 
parallel should total about 1,500 ohms, 
but the ratio determines the amount of 
feedback. Keep this in mind when con- 
sidering substitution. 

The numbers 1 and 6 at the secondary 
terminals in the diagram refer to those 
on this transformer. These are the out- 
side terminals, the whole winding being 
used for feedback. Consult the sheet 
that comes with the transformer for 
the nearest match to your speaker, this 
being a universal type unit. Most likely 
the 8- or 12-ohm terminals will prove 
best. This is convenient because these 
are terminals 3 and 6, and 2 and 6, 
respectively. Terminal 6 is grounded 
for feedback 

If you are one of 
the increasing interest 
systems, this 
mend it. If 
specified and to 
you can 


bias. 


correct 


purposes. 
those who share 

in dual-channel 
unit has much to recom- 

stick to the values 
ood construction prac- 
hardly have serious 
trouble. The circuit itself is little dif- 
ferent from any other audio circuit. 
The coupling capacitor values will seem 
strange and perhaps wholly inadequate 
to anyone accustomed to low-frequency 
circuits. But as you have seen, they 
have a very definite purpose. 

A % volt rms at 2,000 cycles drives 
the unit to full output—just over 4 
watts at the clipping point. But don’t 
let this fool you. At frequencies in this 
range, 4 even into an _ in- 
efficient more than most 
people can stand indoors. END 


you 


tices, 


watts, 


speaker, is 


Fig. 2—Amplifier’s response is almost 
flat from 2,000—20,000 cycles. Note 
sharp rolloff below 2,000 cycles. 
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ABOUT THE 





Part 
nance, 


I—Development, 
air motion in 


closure 


By P. G. A. H. VOIGT 


HE so-called reflex cabinet is, in 
effect, a box baffle with an extra 
feature. Therefore, practically 
everything which we _ discussed 
earlier applies and we will not waste 
time repeating what has already been 
(See “A Box for Your Speaker,” 
January, 1959, 


said. 
RADIO- ELECTRONICS, 
page 48.) 

The extra feature of the reflex cabi- 
net is its port or vent. In its simplest 
form this is a rectangular or circular 
hole. Sometimes it consists of a number 
of small holes. The expression distrib- 
uted port is then used to describe it. 
Sometimes a short pipe or “duct” is 
fitted internally at the opening. 

When discussing the box baffle, we 
were concerned with preventing air 
flow from the back of the cone to the 
front. So making one or more holes in 
the enclosure seems a crazy thing to do, 
for surely it will permit some flow and 
diminish the baffle’s effect? If every- 
thing is taken into consideration, the 
idea is not quite as absurd as it seems. 
Making the opening does introduce dis- 
advantages, certainly, but there are 
also advantages, and to understand how 
these come about, we must go into fun- 
damentals a bit more. We shall then 
discover something quite unexpected 
which is not obvious at first glance. So 
let us go back to the beginning. 


History behind the reflex 

There are many famous names in the 
world of radio—Marconi, Fleming, Lee 
de Forest, Armstrong and many others. 
In each case the person concerned was 
responsible for one or more important 
developments, and if that person’s name 
is mentioned his work immediately 
comes to mind. The reflex cabinet is an 
exception. No one person’s name comes 
to mind when it is mentioned. 

In 1933-34, I was very much con- 
cerned with trying to increase the 
amount of bass you can get from a 
speaker with a fairly small cone. That 
cone was already driving a short horn 
but the system was inefficient below 
the horn cutoff. Several cubic feet of 


38 


reso- 
the en- 


space were available in the cabinet be- 
low the horn, and the problem was to 
find a way to augment the lowest fre- 
quencies within the available volume. 
The method finally adopted used a 
tapered, folded pipe (rather like the 
neck of a horn) which exhausted near 
the floor. I named the bass department 
of the system a bass chamber and 
would certainly not have done so had 
I been aware of the impending intro- 
duction of what is now called the reflex 
cabinet. For that has a much better 
right to be called a chamber than my 
more complex tapered folded pipe sys- 
tem. In Britain, reflex cabinets were 
in circulation before the war (Septem- 
ber, 1939). This places the arrival of 
reflex enclosures somewhere between 
1934 and 1939. 

Recently, I have been able to trace 
the arrival details properly, thanks to 
the cooperation of the library of the 
University, the Reference Library, On- 
tario Hydro and the Ryerson Institute 
of Technology, all in Toronto and the 
library of Queen’s University, Kings- 
ton, Ontario. 

Langford Smith’s Radiotron Design- 
ers Handbook, Fourth Edition (1952), 
in a prolific source of references. Re- 
flex cabinets are discussed there and 
indexed under “Baffles, Loudspeaker, 
Vented.” Most references to reflex cabi- 
nets given in the text date after the 
outbreak of the war. 

The two earliest refer to an article 
in Radio Engineering for October, 1936, 
and to “New Features in Broadcast 
Receiver Design” in the RCA Review 
for July, 1937. That review also refers 


HOLE IN EGG 


Fig. I-1—The basic Helmholtz resona- 
tor consists of a hollow body with an 
aperture. 
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book’. 


to the October, 1936, article in 
Engineering, as Olsen’s 
There was, however, a hint of things 
to come in a still earlier article on 
“Improving the L.F. Response” in 
Radio Engineering for June, 1936. This 
referred to the “recently announced” 
RCA receiver and gave a brief descrip 
tion of the system. So, with a first hint 
in June and the full story in October, 
the reflex cabinet became known to the 
technical public in 1936. 

In connection with the October, 1936, 
article, three authors’ names are give! 
(all of RCA). They acknowledged the 
assistance of still more people. Evi- 
dently it was an RCA team effort with 
RCA signing the checks. 

The article in the July, 1937, RCA 
Review discusses the next year’s models 
and, in connection with the acoustical 
end, mentions work on the application 
of acoustic filter theory to single or 
multiple “tone chambers.” It describes 
an enclosure with a curved enclosing 
panel and rows of holes near the bot- 
tom and elsewhere, “the holes being 
proportioned to produce the best acous 
tic effect, the combined inertia of the 
air resonating with the enclosed cavity.” 

So it seems that RCA deserves the 
credit. However, I have recently come 
across another reference: US Pat. No. 
1,869,178 assigned to Bell Labs. The 
inventor, A. L. Thuras, bears an hon- 
ored name among the early workers in 
electro-acoustics. He describes a system 
in which the cabinet has openings with 
short pipes internally. The date of fil 
ing Thuras’ patent was Aug. 15, 1930! 
So, it seems that Thuras “fathered” 
the idea and RCA as “midwife,” about 
6 years later, helped to bring it before 
the public. 

Jensen Manufacturing also at 
work in 1936, though it seems that they 
did not publish anything that was made 
available to the enthusiast that year. 
However, the name Bass Reflex, which 
they gave to their infant has stuck eve 


does 


was 


\1Harry F. Olson, Elements of Acoustical Eng 
neering, 2nd Edition, 1947. D. Van Nostrand Co., 
Inc. 
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since and has been adopted on a world- 
wide basis.’ 

Resonances produced in an enclosed 
cavity with one or more openings have 
been known for a very long time. Back 
in the 19th century an Austrian physi- 
cist named Helmholtz made a study of 
this type of resonator. Whether he did 
his work because of possible applica- 
tions to musical instruments or just out 
of scientific curiosity is irrelevant. 
What matters is that he studied the 
subject in detail and worked out the 
mathematical equations for a resonator 
in which the moving part is air mov- 
ing in and out of an opening and the 
elasticity is provided by the compres- 
sibility of the air in the cavity. 

A simple form of Helmholtz resona- 
tor (see Fig. I-1) is an eggshell with a 
single hole in it (through which the 
contents have been drained). This 
leaves a hollow body having an aper- 
ture. By blowing across the hole in 
certain ways, it is possible to produce 
a musical tone. Another type of Helm- 
holtz resonator is a bulbous flower vase 
in which the customary neck opening 
forms the aperture. Any container en- 
closing a body of air and having one or 
more openings can act as a Helmholtz 
resonator. 

An eggshell and a flower vase are 
usually round, but the shape of the in- 
ternal volume does not affect the reso- 
nance, so long as certain requirements 
are met. A rectangular volume reso- 
nates just as well. Therefore, if an 
opening (a port or vent) is made in 
one side of a box baffle such as we dis- 
cussed before, the enclosure becomes a 
Helmholtz resonator capable of being 
excited at its resonant note. 

The resonant frequency is deter- 
mined by the inertia of the moving air 
in the aperture(s) and thereabouts, 
acting in combination with the com- 
pressibility of the air cushion inside the 
cavity. The natural resonant frequency 
can be adjusted by altering the volume 
of the air cushion. Doing something 
which affects the inertia of the air at 
the opening is another way of changing 
the frequency. Changing the area of 
the aperture does just this, and once 
the box has been built is a much easier 
way of varying the resonant frequency 
than by changing the volume. 

In the 1920’s, resonance was regarded 
as the “root of all evil’ as far as 
speaker design was concerned and de- 
signers did what they could to get away 
from inherent resonances. From a 
theoretical point of view that is still 
correct. But in practice, if theoretical 
perfection is not attainable within a 
certain space or price range, it is good 
engineering to examine the various 
“not quite so perfect” possibilities and 
to select one of the next best. The re- 
flex cabinet, especially when designed 
or adjusted to suit the speaker with 
which it is to be used, is perhaps the 


2D. J. Plach and P. B. Williams, ‘Loudspeaker 
Enclosures,” Audio Engineering, July, 1951. 

P. B. Williams and J. F. Novak, “Improvement 
in ‘Air Suspension’ Speaker Enclosures With Tube 
Venting,”’ Audio, November, 1958. 
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simplest of these “next bests’ and has 
become very popular. 

It is this matter of matching the re- 
flex cabinet to the speaker that makes 
the main difference between the best 
in reflex systems and the ordinary 
ones. However, before we can discuss 
adjusting reflex cabinets intelligently, 
a few comments on speakers have to be 
made. 

A moving-coil speaker has a voice 
coil driving a cone. These moving parts 
have to be kept in their proper place 
with respect to the magnet. Axial mo- 
tion, within certain limits, is necessary 
to produce the sound, but lateral mo- 
tion should be negligible. In any normal 
system, the supports for the moving 
parts have some elasticity, which re- 
turns the coil and cone to a central 
point when no other forces are acting 
against it. 

The coil and cone with their accesso- 
ries all have mass. So there is com- 
bined mass under elastic control. When 
mass is under elastic control, there is 
a frequency at which resonance can 
occur. The extent to which this reso- 
nance builds up with a given stimulus 
at the resonant frequency depends on 
the losses. 

Of the losses, the useful loss is the 
work done by the front face of the cone 
in creating the wanted sound output. 
There is also a loss because of the work 
done by the rear face of the cone. This 
may or may not be useful. Normally, 
there are various inherent molecular 
and air frictions and there is also the 
electromagnetic control of the voice coil. 
Properly speaking, this is not a loss 
but it is involved in the problem of the 
amplitude of motion produced. 

If the coil is immersed in an intense 
magnetic field and is driven from a low- 
impedance source (such as a power 
triode), the electromagnetic control is 
fairly rigid and no great buildup oc- 
curs at the resonant frequency, for the 
back emf generated by motion opposes 
the applied voltage. However, if the 
magnetic field is weak, or the driving 
circuit has high impedance—as when 
a pentode is used without feedback 
the control is slight and a relatively 
large amplitude may build up at the 
speaker’s lower resonant frequency. At 
lower frequencies the mechanical 
forces tend to control and limit the 
cone’s motion. 

For a given sound output at the 
lower frequencies, the amplitude has 
to increase greatly as the frequency 
is reduced if the speaker is working 
in a baffle. The mechanical control be- 
low resonance prevents the required in- 
crease in amplitude and limits the 
speaker’s low-frequency output. In gen- 
eral, therefore, a speaker cuts off 
rapidly below its own lower mechanical 
resonant frequency. 

I mentioned earlier that, when we 
come to examine the way in which a 
reflex cabinet works, we would find 
something rather surprising. This in- 
teresting effect comes next. 

Let us consider the sequence of 
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Fig. 1-2—Why air displacement ends up 

out of phase with the speaker move- 

ment: a—accelerating force; b—port 
air velocity ; c—air displacement. 


se and begin by thinking 
and out at the port. 
some inertia; con- 
sequently, before it can attain any 
velocity accelerated. When 
the air has experienced all its accelera- 
tion in one direction, it has acquired 
its maximum velocity in that direction. 
From that moment on deceleration (re- 
takes place, which, 
motion, reverses 


events in revel 
of air rushing in 
That air 


will have 


it must be 


verse acceleration) 
after stopping the ail 
the directior motion and in time 
produces the oment of maximum re- 
velocity By then the reverse 
zero and is 
leration in the initial 
tinues cycle after 


verse 
acceleration has become 
replaced by acce 
direction. This co 
cycle. 

If, on the curve in Fig. I—2-a, we have 
outward acceleration between D and F, 
then from F to H the acceleration is 
reversed and from H to K it is out- 
ward again. Now how is this accelera- 
tion applied? 

If we assume that the air outsid 
the cabinet is still and at normal baro- 
metric pressure, a celeration can occur 
only if there is a higher or a lower pres- 
sure inside the cabinet. So long as the 
pressure in the cabinet is above that 
of the air outside, the acceleration is 
outward, but when the pressure in the 
cabinet is below that of the outside 
air, the acceleration is reversed and is 
now inward 

In our baffle box 
the speaker wa 
and rarefaction 
air cushion in the 
ference 


we knew that when 
operation, pressures 
were set up in the 
cabinet. It is the dif- 
this air-cushion pres- 
sure or rarefaction at any moment and 
the outside pressure which provides 
the accelerating force that sets up the 
ition at the enclosure’s 


between 


oscillatory 1 
port or vent 

With a sine wave of compression and 
rarefaction, the acceleration varies si- 
nusoidally. The outward acceleration, 
starting at D (Fig. I—-2-a) and stopping 
at F, reaches its maximum at E. The 
acceleration starts at F and 
reaches its maximum 
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reverse 
goes on to H. It 
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Fig. -3—Because of the phase reversal, under certain conditions the air is rushing 
in and out of the port in syne with the speaker’s cone motion. 


at G. Therefore, the air-cushion pres- 
sure is greatest at E and lowest (maxi- 
mum rarefaction) at G. 

To simplify things, assume for a 
moment that the pressures and rare- 
factions of the air cushion are pro- 
duced solely by the motion of the 
speaker cone and that we are dealing 
with such low frequencies that the 
transit time of the sound within the 
cabinet can be neglected. Now, the 
pressure inside the cabinet is greatest 
when the cone has moved inward to 
the peak of its excursion. This cor- 
responds to the moment of maximum 
acceleration force. That is at E in 
Fig. I—2-a. Half a cycle later, the air 
in the cabinet is at its peak of rare- 
faction, and the cone is at the outward 
peak of its excursion. This occurs at 
G. Between E and G the cone has 
moved from its rearmost point to its 
foremost point. Obviously, its velocity 
was forward. Now look at the diagram 
of Fig. I—2-b and see what the air veloc- 
ity is doing. It also increases between 
E and G. The air moving through the 
port (Fig. I-2-c) also moves forward 
between E and G, but is reversed in 
phase. The reversal is caused by the 
delay between the application of the 
accelerating force and the time this 
force starts air moving and the time 
the air does move. So instead of flowing 
out when the cone goes in, as one might 
expect, it is doing exactly the opposite. 

Since air moves out of the port whén 
the cone is moving forward, air can- 
not flow through the port from the 
front of the cone to the back. And the 
port, instead of being a disadvantage, 
actually helps under these conditions 
because of the phase reversal. 

It so happens that the force which 
makes the air in the port move for- 
ward was initiated when the cone 
moved backward half a cycle earlier. 
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This half-cycle delay has no effect on 
a sustained note such as an organ 
pedal note, but it might cause an im- 
perfection in the “attack” of a drum 
note. The important thing, however, 
is that this reinforces the cone’s action 
in a certain low-frequency range. At 
higher frequencies at which standing 
waves might be set up inside the cabi- 
net or where the transit time of the 


air wave between the cone and the port 
affects the phase, all kinds of peculiaz 
things might happen. But, as a rule, 
they are only minor and so of little 
consequence compared with the low- 
frequency gain. 

The gain is even greater than you 
would expect because the assumption 
that the air outside the cabinet is 
undisturbed is not quite correct. 

If the port opening is reasonably 
near the speaker (in fractions of the 
wavelength), the port does not exhaust 
into undisturbed free air, but into ai 
which is disturbed by the speaker. If 
air in the port is moving outward when 
the external pressure is up a little be- 
cause of the positive part of a sound 
pressure wave from the cone, the air 
emerging from the port works against 
an increased load (see Fig. I—3). 

The speaker cone is also affected by 
the action of the nearby port and, if 
reasonably close together, they load one 
another so each works more efficiently. 

This, however, is only a part of the 
benefit. So far we have been conside} 
ing matters in a simplified way. When 
we take the Helmholtz resonance into 
account, we find that the motion of the 
air in the port builds up and helps the 
cone even more. 

So far, we have seen how the reflex 
enclosure came to be and a little about 
how it works. Next month we will finish 
our study of the basic theory behind 
the reflex and continue with detailed 
instructions on how to tune the bass 
reflex, after you have built one, to get 
the most from it. TO BE CONTINUED 


TOY ELECTRIC ORGAN 


Here’s an easy to build item that will 
keep the kids (6-60) amused for hours. 
It’s a simple audio oscillator that is 
tuned so it covers one octave (eight 
notes) of the musical scale. For prac- 
tical reasons middle C is the starting 
point. Standard capacitances inserted 
by key switches form the variable part 
of the circuit. Of course, you could wire 
up the keyboard of a toy piano so the 
piano keys would activate the oscillator. 
A BASS switch is included. It lowers the 


scale by about one octave. 

An all-transistor circuit means the 
unit is safe for children. The 7.5-volt 
battery is, of course, absolutely safe. 
It is made up of five series-connected 
flashlight batteries. The oscillator tra 
sistor may be a 2N653, 2N654, 2N655 
or some other general-purpose audio 
unit. In the output stage a 2N544 is used 
It produces about 4 watt of audi 
ample speaker volume for a toy instru 
ment.—Motorola Semiconductors 


2N554 
AUDIO AMPL 























CONNECTED 
TO CASE 


RADIO-ELECTRONICS 





AUDIO—HIGH FIDELITY 


Part II—How to use voltage 
feedback without destroying 


stability 


By HERBERT |. KEROES* 


NVARIABLY, voltage feedback is 

applied to high-fidelity amplifiers. 

This makes the relatively low output 

impedances which provide _ best 
speaker performance possible. The re- 
quirements of variable damping for 
optimizing output impedance make it 
desirable to include some kind of adjust- 
able current feedback as well. However, 
with a variable damping control, the 
major share of feedback is still voltage 
feedback, and the stability of an ampli- 
fier may be analyzed on this premise. 

Simplified schematics of four types of 
feedback amplifiers are shown in Fig. 
2. In Fig. 2-a, feedback is taken from 
the output transformer’s primary. Since 
the output stage is push-pull, the feed- 
back must be of the balanced type, each 
side being exactly 180° out of phase 
with the other at all frequencies. This 
is a very difficult requirement to meet. 
Moreover, this type of feedback does not 
correct for any possible distortion 
caused by nonlinearity of the output 
transformer core. The scheme does 
eliminate voltage phase shifts between 
the output transformer windings. 


* Arco Products Co., Philadelphia, Pa. 
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Fig. 2-b shows the conventional 
method of deriving feedback voltage 
used in most of today’s high-fidelity 
amplifiers. Feedback voltage is taken 
across all or part of the output 
winding of the output transformer. 
An accurate sample of the output 
voltage, complete with total distor- 
tion content, is fed back to the input 
stage, where correction is made. How- 
ever, the phase shift caused by the 
output transformer must be considered. 

Fig. 3-a is the equivalent circuit of an 
output transformer. To simplify the cir- 
cuit, all constants are referred to the 
secondary. L., is the primary leakage 
reactance, C, the distributed capacitance 
across the primary and L,, the second- 
ary leakage reactance. These parasitic 
elements form a single T-section low- 
pass filter in which the high-frequency 
response outside the useful band falls 
at the rate of 12 db per octave, with an 
ultimate phase shift of 180°. It is inter- 
esting to note that the Nyquist diagram 
for the output transformer alone will 
appear similar to Fig. 1-c, so the com- 
plete amplifier must finally be designed 
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Fig. 2—Types of feedback arrange- 

ments: a—balanced feedback from 

output-tube plates; b—unbalanced feed- 

back from output-transformer second- 

ary; c—tertiary feedback; d—hybrid 
feedback. 


Fig. 3—Equivalent circuits of output 

transformers in feedback circuits; a— 

conventional feedback ; b—tertiary feed- 
back. 


to produce a diagram similar to Fig. 
l-d. (The Nyquist diagrams appeared 
last month in the first part of this 
article.) There one further point of 
interest. If a citive load is con- 
nected to the minals of the output 
ransformer (dashed lines in Fig. 3-a), 
an additiona section of filter is 
added, producing an additional 180° of 
phase shift. Tl has the effect of ro- 
tating the Nyquist plot into the position 
shown in Fig e. The point located at 
Lm nelosed, and the circuit 

le Fig. 1-d predicts 

tability margin on a 
resistive : this condition is com- 
pletely dest ed by introducing a capa- 
citive load. Stability margin given in 
and taken for a re- 

, an incomplete 
stability, and the 
vector OB on the 

negative real axis 
This is the 


oscillates. So, while 


a rathei 


terms of db alone 
sistive load 3, therefore 
way to de 

phase angle betwee1 
diagram and tl 
must also be 
angle a show n Fig. 


Tertiary feedback 

Other feedba 
used to alleviate 
shows feedback 
winding on th 


I sidered. 


1-d. 


arrangements are 
this situation. Fig. 2-c 
from a special 
output transformer. 
This is commonly called a tertiary wind- 
ing, and the arrangement is called 
tertiary feedback. The tertiary winding 
is tightly coupled to the output trans- 
former’s primary and the equivalent 
high-frequency circuit is shown in Fig. 
3-b. At high frequencies the secondary 


taken 
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circuit decouples out, including the load, 
so performance is relatively independ- 
ent of load. The tertiary is lightly 
loaded by the feedback resistor and its 
leakage reactance produces only a very 
small phase shift. The equivalent cir- 
cuit is, therefore, a simple half-section 
low-pass filter with a maximum phase 
shift of 180°. 

Adding a load to the output winding 
has little effect on the tertiary voltage. 
Therefore, the Nyquist diagram of Fig. 
i-d can be achieved and maintained 
more easily, and the amplifier has a 
higher order of stability. Note that 
nothing is lost by this device. The sam- 
ple of voltage taken by the tertiary is 
still representative of the voltage in 
the output winding. The tertiary scheme 
was once used to a greater degree than 
now. However, its advantages were not 
fully appreciated, and it was discarded. 

As the tertiary delivers no power to 
speak of, the winding may be quite 
small, with the design advantage of 
tighter coupling with the primary. 

The conditions given for tertiary feed- 
back, as outlined above, have been 
idealized. In practice, the tertiary must 
couple to some degree with the second- 
ary, so some of the load variation in the 
secondary is reflected into the tertiary. 
Somewhat more than the 180° of maxi- 
mum phase shift is induced into the 
tertiary winding, and feedback is not 
totally unaffected by the load. 


Hybrid feedback 

A modified version of tertiary feed- 
back gives practically complete inde- 
pendence of load variation. It is shown 
in Fig. 2-d and is called hybrid feedback. 
As in the tertiary arrangement, a 
separate winding on the output trans- 
former is used. However, this winding is 
tightly coupled to both primary and 
secondary and is connected to the sec- 
ondary series-aiding. Resistor R, is 
located at the junction of the two 
windings and connected to ground. 
The load Z, (voice coil) is con- 
nected between the top end of the sec- 
ondary and ground. Another resistor, 
Ro, is connected between the open end of 
the hybrid winding and ground. 

The arrangement forms, in effect, a 
balanced bridge with many interesting 
properties. If the primary of the trans- 
former is matched to the impedance of 
the output tubes and a voltage is intro- 
duced in series with the load, the emf 
thus set up in the load section of the 
secondary, plus emf reflected from the 
primary, will prevent a voltage from 
appearing across R». This holds, of 
course, only for fairly critical settings 
of R,. Since a variation in output im- 
pedance can be considered a generator 
which sets up a back emf, the back emf 
caused by the impedance variation is not 
reflected across Rp. 

Another factor of lesser importance is 
that R, can be adjusted to a value 
where the voltage across it is zero. 
Then all the load current flows through 
R» and a certain amount of current 
feedback is obtained. By making R., vari- 
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Ultra-Linear II, a 3-s -stage ‘Gum sinaiiiien using hybrid 


feedback. 


able various degrees of current feed- 
back can be provided and used to con- 
trol damping factor. If R, is zero, the 
system reduces to tertiary feedback 
with a load on the tertiary winding, and 
the feedback is 100% voltage. 

A simple example will show the high 
degree of stability of the system with 
large variations of output load. In the 
conventional system, with feedback 
voltage obtained across the output 
winding, a capacitive load will short 
the output winding at very high fre- 
quencies. At infinite frequency this 
reduces the voltage across the winding 
to zero. However, the phase shift will 
approach 180° long before the voltage 
reaches zero. In the hybrid system, a 
capacitor will short the load, placing 
all of the induced secondary voltage in 
series with the hybrid voltage, and the 
value of the feedback voltage will be 
constant. If this voltage is constant, 
there is no phase shift, because there 
must be attenuation to have phase shift. 
In this way complete isolation between 
feedback voltage and load in both 
magnitude and phase is obtained. 


Practical design applications 


Hybrid feedback has been success- 
fully applied to the circuit of the Ultra- 
Linear II, a 3-stage 60-watt amplifier. 
Its schematic is shown in Fig. 4. The 
first stage is a cathode-coupled phase 
inverter and amplifier which is direct- 
coupled to the driver stage. The driver 
is R-C-coupled to the output stage, 
which uses  Ultra-Linear-connected 
EL34’s. Fixed bias is used. At low 
frequencies there are two attenuating 
networks, the shunt inductance of the 
output transformer and the R-C net- 


work between driver and output stage. 
The Nyquist diagram is of the form of 
Fig. 1-c. Therefore, the low-frequency 
stability is very high. A shunt R-C 
network is used in the plate circuit of 
the first stage to modify response, and 
this, combined with the cathode de 
generated driver stage, which is par- 
tially bypassed, gives a high-frequency 
plateau starting at about 140 ke to 
effect a phase reversal. The Nyquist 
diagram with damping control “off” is 
of the form of Fig. 1-d. Stability is 
such that a capacitive load has littl 
effect on 15-ke square-wave 
With hybrid feedback “on,” stability is 
even higher. 

The output transformer, the Acro 
sound TO-600, contains the hybrid 
winding and has been specially designed 
to complement the circuit. The leakage 
reactance between primary and _ sec- 
ondary is very low, in the order of 3.5 
mh referred to the primary side. This 
provides extremely wide bandwidth 
and low phase shift. The secondary’s 
hybrid section is wound of copper tape 
to obtain tight coupling with the load 
section. 

It is interesting to examine what 
happens to a square wave under vari- 
ous conditions of loading. This is illus- 
trated by the series of oscillograms in 
Fig. 5. Since the amplifier’s low-fre- 
quency stability is practically perfect, 
the results are confined to a discussion 
of the high-frequency stability as illus- 
trated by the response of the circuit to 
a 15-ke square wave. A qualitative 
conclusion regarding the stability can 
be made by comparing circuit response 
to the equivalent response given by a 
passive network composed of lumped 


response. 
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circuit elements. Any deviation from 
this would then be an imperfection 
introduced by feedback in the amplifier. 
Fig. 5-a represents the normal ampli- 
fier response on a resistive load. There 
is little deviation from the ideal wave- 
shape. With the damping reduced, the 
wave shows a small amount of over- 
shoot followed by a slight oscillatory 
wiggle, as in Figs. 5-b and -c. This is 
caused by the residual inductance in 
the load impedance and is typical of a 
load with a small inductive component. 
Figs. 5-d, -e and -f show the response 
to a load of greater inductance. Note 
that the exponential length of the 
decay of the wave is lengthened 
with the increase in inductance. 
The overshoot of the wave with 
reduced damping factor is caused 
by the effective increase in gen- 
erator impedance. At the begin- 
ning of the wave, the inductance 
of the load sets up a high back 
emf, and little current flows. All 
the generator emf is then applied 
across the load. As time increases, 
current starts to flow and there is 
an exponential drop in voltage 
across the load. This happens just 
as theory predicts. 
Figs. 5-g, -h and -i are taken for 
a capacitive load. Of these, Fig. 5-g 
is a slight departure from what 
one would expect, since there is a 
small rise in voltage on the leading 
edge. The top of the wave is smooth 
and completely free of the ringing 
usually associated with a capaci- 
tive load. The rise time is de- 
creased exactly in accordance 
with circuit theory, as the gener- 
ator impedance is increased in 
Figs, 5-h and -i. In fact, Fig. 5-i 
is a perfect illustration of what 
happens when a square wave is 
fed to a capacitive load by a 
generator of relatively high in- 
ternal impedance. In this instance, 
the effect is just the opposite 
of that of an inductive load—the 
back emf across the capacitor is 
initially zero, and high current 


Fig. 5—Waveforms showing am- 

plifier response to 15-ke square 

waves for various loads and 
damping. 
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The Acrosound 
Ultra-Linear II 
amplifier. 


flows. The voltage slowly builds up and 
the charging current is correspondingly 
reduced until the peak value of the 
voltage is reached. 

In Figs. 5-j, -k and -l the load is 
comprised of L, R, and C. Here damped 
oscillation is apparent and expected, 
since the output circuit contains a 
resonant frequency. When the generator 
impedance is low, greater oscillatory 
current flows, and oscillation is more 
pronounced. As the generator im- 
pedance is increased, the oscillation 
is damped out more rapidly and agree- 
ment with circuit theory is again 
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obtained. 

In all the previous cases, the ampli- 
fier’s does not differ from 
what one might expect from a circuit 
and stability is 
y high order. Perhaps 
performance can best be summarized 
by using an apt British description— 
there is a complete lack of bullying of 

You can set the controls 
1al high or low listening level, 
according to individual preference, and 
a complete program can be enjoyed 
without feeling the need to reset con- 
trols for emphasis in individual pas- 
Sages. 

[The editors built and tested one of 
these units and agree that it sounds ex- 
cellent. Frequency response and IM 
distortion measurements met Acro’s 
specs at all levels. Particularly 
noteworthy lack of distortion 
on sine waves down to 20 cycles, and 
freedom fro gh-frequency peaking 
at any frequency up to 200 kc.] END 
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CW 


Reviewed by 
Chester Santon 


Station WQXR 
New York City 


_ ARD the end of 1958 the stream of stereo 
is still full of cross currents. At moment of 
writing (early in December), observers are 
pondering the meaning of several new 
ments. RCA Victor's latest monthly release of 
classical records is entirely monophonic but 
other companies continue to offer a very high 
percentage of their current releases on stereo 
Several firms, notably Capitol and Mer- 
cury, are delving back into their outstanding 
monophonic albums of the last two years and 
bringing them out in stereo. 
viewed as space permits. 
Portraits in Sound 


Erich Leinsdorf Conducting Concert Arts Sym- 
phony Orchestra 


develop- 


records. 


These will be re- 


Capitol Stereo Tape ZF-96 
(7-inch; playing time, 42 min. $14.95) 
Those on a diet of thin bass due to listening 
to stereo discs with a pickup of inferior response 
will find this tape a revelation. Even hardened 
tape fans should perk up when Leinsdorf sails 
into these light concert favorites. Espafa, Rus- 
sian Easter Overture, Moldau and Sorcerer’s 
Apprentice, with the aid of good stereo, bring 
out every tonal resource of the orchestra. Put 
this one on your must-hear list. 


STRAVINSKY: Le Sacre du Printemps 
Leonard Bernstein Conducting New York Philhar- 


monic 

Columbia Stereo Tape LMB-24 
(7-inch; playing time, 35 min. $12.95) 
Columbia, in its latest classical stereo tapes, 
obviously does not intend to suffer from lack of 
highs. This tape and some of its immediate 
companions exhibit a steeply rising treble curve 
that begins to climb well in advance of the point 
at which a good tape head usually begins to roll 
off in response. Once treble has been reduced by 
those “cursed”’ with truly wide-range equipment, 
the sharp edges of Stravinsky's violent score 
stand out in new perspective. There is greater 
shock effect in the performance as recorded here 
than in the reading by Pierre Monteux on the 

RCA stereo tape. 


Concert in Rhythm 
Ray Conniff and His Orchestra and Chorus 
Columbia Stereo Tape GCB-36 
(7-inch; playing time, 17 min. $7.95) 
This recent release has much flatter response 
than does the Stravinsky Columbia tape just 
mentioned. Overall sound is very clean. This 
adds greatly to the entertainment riding on this 
reel. I confess to having been skeptical about 
the contents of this reel when I read the liner 
notes before playing it. Popular adaptations of 
light classics such as these are old hat by now 
and can be quite dull. However, so fresh and 
imaginative are most of the ideas given the 
chorus and orchestra, I think you'll agree that 
these Conniff arrangements are a triumph of 
mind over material. 


Flamenco Fire 
Sabicas and Los Trianeros Flamenco Troupe 
DYNA Stereo Tape DY-3004 
(7-inch; playing time, 28 min. $11.95) 
The great flamenco guitarist Sabicas sparks 
the excitement found on this wide-range tape. 
Crisp handling of the sound of castanets and the 
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heel clicks of gypsy dancers adds sharp detail to 
neatly spaced stereo. A most 
of this new line of Dyna Tapes is a hiss level 
far below that commonly found on 
year ago. This reduction in noise level on the 
tape stems from a better duplicating process 
and a quality control more easily maintained by 
a small firm. 


SHOSTAKOVITCH: Symphony No. 6 
Sir Adrian Boult Conducting London Philharmonic 
Everest Stereo Record SDBR-3007 
In its first batch of classical releases, Everest 
is breaking new ground in two directions. From 
a technical standpoint, their engineers are in- 
troducing new standards to the industry. The 
choice of repertory, moreover, is winning the 
plaudits of record collectors of every persuasion. 
Listen carefully to the string sections of the 
orchestra highlighted in the first movement of 
this modern, seldom-heard Russian symphony. 
The significantly lower noise level of the new 
equipment used is easily noticeable on a play- 
back system of top design. Low-level detail in 
the string basses, usually masked by noise intro- 
duced during transfer from master tape to fin- 
ished product, establishes this series as a product 
for the perfectionist. Stereo really has a chance 
to shine under these conditions. 


FALLA: Nights in the Gardens of Spain 
Gonzalo Soriano, Piano 
RODRIGO: Concerto: for Guitar and Orchestra 
Narciso Yepes, Guit 
Ataulfo Argenta Gundocting National Symphony 

Orchestra 

London FFSS Stereo Record CS-6046 

The long-established reputation of the at- 
mospheric’ Falla work for piano and orchestra 
will draw many stereophiles to this record, but 
I suspect that the remarkable Guitar Concerto 
by Rodrigo will prove to be the most gratifying 
surprise. Those debating the extent of their in- 
vestment in good components are advised to try 
this guitar selection on the best stereo equip- 
ment. You'll be tempted to splurge once you 
hear the transients on this dise—tiny wave 
fronts that are usually glossed over by inferior 
pickups, amplifiers and speakers. Delicately 
balanced, transparent stereo reveals orchestral 
detail I did not notice in the earlier, monophonic 
version (London FFRR LL-1738). 


DELIBES: Coppélia 
Ernest — Conducting L'Orchestre de la 
Suisse Roma 
ieoden FFSS Stereo Record CSA-2201 
If your stereo pickup delivers the optimum 
bass response available today on a first-rate sys- 
tem, you'll be pleased to discover that this stereo 
album actually calls for a bit of rolloff in the 
low end. Few of us who heard the first stereo 
discs and pickups over a year ago suspected 
that bass response such as this could be attained 
in so short a time. Ansermet’s treatment of 
Delibes’ familiar ballet score had a good reception 
in the mono version. It is doubly welcome in well- 
defined stereo. 
Paul Barbarin and His New Orleans Jazz 
Atlantic Stereo Disc SD-1215 
The softer contours of authentic New Orleans 
jazz provide a new source of material for stereo 


welcome feature 


tapes one 


in this release. The New Orleans drummer 
Barbarin is a veteran of the King Oliver, | 
Armstrong and Sidney Bechet bands. Most 
the tunes are traditional New Orleans 

and marches played by musicians wh 
always specialized in the rhythms and tor 

of the first jazz style. 


DEBUSSY: La Mer 
RAVEL: Daphnis and Chloe Suite No. 2 
Erich Leinsdort Conducting Los Angeles Philhar- 
monic 
Capitol Stereo Record SP-8395 
The occasional faint 
microgrooves are the main 
ing this stereo disc when it is A 
same performance on Capito! ster 
(reviewed in the August, 1958, i 
on the disc extend beyond those hear 
home tape machine. The tape ha 
separation 


clicks typica 


ingredients ident 


between channe 
signal-to-noise ratio and better 
in the 
some highs above 10 ke on the 
to the sound of upper st 
passazes in two of the m« 
orchestra! works. 


region below 200 cy 


Rhapsodies 
LISZT: Hungarian Rhapsodies Nos. 1 and 2 
ENESCO: Roumanian Rhapsodies Nos. 1 and 2 
Eugene Ormandy Conducting Philadelphia Or- 

chestra 

Columbia Stereo Record MS-6018 

Invite the Philade!phians 
to discover what can be 
flashier items in the 
garian-born Eugene Ormandy, heading 
brilliant orchestra, 
type of music in monophonic day Nx 
bia cashes in with stereo that 
talents of this ensemble. Slightly 
is evident in the 
sheen of the Philadelphia 
common sense of assigning your 
to the left channel when forced to use unmat 
speakers. 


The Play of Daniel 
New York Pro Musica 
Noah Greenberg, Director 
Decca Stereo Record DL-79402 

The Middle Ages 
unique stereo recording. One of the earliest 
music dramas, the Biblical Play of Daniel 
back to the 12th century. The singers and 
cians of the New York Pro Musica revived 
January, 1958, at the 
branch of the Metropolitan 
Close miking brings out 
the almost 
The tale unfolds to the accompaniment of the 
straight trumpet, fiddle), min- 
strel’s harp, portative miniature bag- 
pipes, bells and 
interesting aspect of the entire 
the percussion of Near Eastern origin—finger 
eymbals, Arabian nakers (tiny kettledrums) and 
Arabian Jingles. 


VICTORIA: Requiem Mass 
Choir of the Abbey of Mount Ance! 
Portiand Symphonic Choir 
RCA Victor Stereo Record LSC-2254 

This mass for two choirs is totally dependent 
on stereo for proper effect under home listening 
conditions. A choir of monks on the right 
heard in its chant proportions. The 
or multi-voiced music is sung in the left char 
nel by the men and women of the Portlar 
Symphonic Choir. Excellent 
simulates actual conditions of 
in the 16th century. 


SCHUBERT: Symphony No. 9 in C Major 


Ataulfo Argenta Conducting Cento Soli Orches- 
tra of Paris 


int both cl 
done with fou 


orchestral repertoir 


staked out a claim 


Roumanian Rha 
strings wil 


better 


come alive again in this 


dates 


Cloisters, the medievs 
Museum of Art 
with startling realism 
forgotten instruments of those da 

rebec (medieval 
organ, 
recorders. Perhaps the most 
production i 


poly phoni 


channel separat 


performar 


Omega Stereo Disk OSL-12 
Heard for the first time in ll-distribute 
stereo, the great Schubert Ninth. is a re 
ing experience. The closer your familiarity 
this magnificent work, the more 
the interplay among orchestral choirs. Mike 
Paris by obviously knowledgable engineer 
tonal mass of the symphony is 
between loudspeakers of similar output. 


Chico Hamilton Trio 
Freddie Gambrell, Piano 
World Pacific Stereo Record 1008 
A fine young pianist is th 
recording by the already 
ton. As part of the trio, 


interestir 


erenely 


introduced on 
Chico Han 


Gambre 


famous 
Freddie 
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hances the left channel with alert, sensitive 
piano work in two of his own compositions and 
favorites such as Lullaby of the Leaves, These 
Foolish Things, In the Still of the Night and 
You're the Cream in My Coffee. Miking favors 
the drums heard on the right. 


GILBERT and SULLIVAN: The Mikado 
London FFSS Stereo Records (2) OSA-1201 
GILBERT and SULLIVAN: The Pirates of Penzance 
London FFSS Stereo Records (2) OSA-1202 
Both of these definitive albums feature the 
celebrated D’Oyly Carte Opera Co. with the New 
Symphony Orchestra of London conducted by 
Godfrey. The gusto and style of the 
singers, the saucy melodies of Sir Arthur Sulli- 
van and exemplary wide-range sound provided 
by the London FFSS process are an unbeatable 
combination. Stereo’s extra dimension makes 
more intelligible the vital diction of soloists and 
chorus. 


Isadore 


Si Zentner and His Dance Band 
Bel Canto Stereo Record SR-1007 
Dual channeling adds impact to a _ big-band 
sound that might otherwise have been lost among 
the recent revivals of the band styles of the 
"30's and °40’s. Formerly a lead trombonist with 
Dorsey, James and Brown, Si Zentner now leads 
an aggregation that eases Bel Canto’s transition 

to stereo discs. Easy listening. 


Songs of Stephen Foster 
John Halloran Choir 
Concert-Dise (Stereo) CS-30 

Drawing upon its experience in the early days 
of stereo, Concertapes is turning out a fine 
stereo record. In this release, the rich melodies 
of Stephen Foster are sung with enthusiasm by 
the Halloran Choir. The handling of the acoustics 
is noteworthy. Concert-Dise preserves the bite 
and presence frequently found in studio miking. 
To this is added the free flight of sound in a 
naturally live auditorium. Better-than-average 
surfaces prove their value in the low-level se- 
lections. 


OFFENBACH: The Tales of Hoffmann 
Pierre-Michel Le Conte conducting Chorus and 

Orchestra of ‘‘Concerts de Paris"' 

Epic Stereo Records (3) BSC-101 

Epic’s first opera in stereo features tenor 
Leopold Simoneau and soprano Mattiwilda Dobbs. 
Miss Dobbs is scheduled to repeat at the Metro- 
politan Opera one of the roles she performs in 
this album, that of Olympia the mechanical doll. 
A greater distance separates the singers than is 
usually found in stereo operatic recordings. Very 
smooth sound and quiet surfaces. 


The Herd Rides Again . . . in Stereo 
Woody Herman Orchestra 
Everest Stereo Record SDBR-1003 

A sufficient number of original Herdmen is 
featured in this new stereo release to capture 
the interest of all Woody Herman fans. Such 
fans will find it easier to overlook the slight 
distortion found in the final band on each side 
of the disc which appears to be cut at slightly 
higher than usual velocity. 


MONOPHONIC RECORDINGS 


Note: Records below are 12-inch LP and play 
back with RIAA curve unless otherwise indicated. 


N: Sal A 





HA Symp s, Vo 
Sir Thomas Beecham Conducting 
monic 


1. 1 
Royal Philhar- 
Capitol-EM! GCR-7127 


of Haydn's 


The first six “Salomon” sym- 
phonies (Nos. 93-104) are now set forth by 
Beecham in the most elegant combination of 
style and sound they have enjoyed on records. 
For maximum results, the listener may find it 
necessary to experiment with the cross-over con- 
trol on his preamp. I found that an 800-cycle 
crossover achieved better balance than did pro- 
tracted fiddling with the bass and treble settings. 
Properly equalized, this is one of the most en- 
joyable albums issued in recent months. 


STRAUSS: Don Quixote 
Eugene Ormandy Conducting Philadelphia Or- 


chestra 
Columbia ML-5292 
The latest recording of the Richard Strauss 
narrative for cello, viola and orchestra finds 
the Philadelphia orchestra in tip-top form. The 
fantastic adventures of Don Quixote and Sancho 
Panza are much easier to follow in this frame- 
work. Few, if any, stereo discs have the fre- 
quency range and freedom from distortion dis- 
played here. The current excitement caused by 
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stereo on discs has not impeded Columbia’s 


progress in the mono medium. 


The Composer and his Orchestra 
Howard Hanson Conducting Eastman-Rochester 


Orchestra 
Mercury MG-50175 
On this record, the noted American composer 
and conductor, Howard Hanson, introduces the 
instruments of the orchestra, first individually 
and then in groups. He explains from the po- 
dium how and why he used their tonal and tech- 
nical characteristics when composing his opera 
Merry Mount some years ago. The musical illus- 
trations were selected from the orchestral suite 
from this opera. Exceptionally wide 
range distinguishes this unusual release. 


Buddy Cole Plays Cole Porter 
Warner Bros. Records W-1226 
Here’s a chance to discover the recording 
techniques of a major film studio. I tried this 
disc on several systems. On average equipment, 
this piano and orchestra treatment of Cole Por- 
ter tunes had a lot of aural glamour. On other 
setups, the more accurate and “neutral’’ the 
playback system, the more apparent were the 
various tricks of the sound stage. Buddy Cole 
does an excellent job with music that 
seems to fade. 


CHOPIN: Les Sylphides 

IBERT: Divertissement 

Roger Desormiére Conducting Paris Conservatory 
Orchestra 


dynamic 


never 


Richmond B-19028 
Originally available on London FFRR 
(LL-884) the Desormiére version of these works 
was highly regarded by discerning record col- 
lectors. Now that London’s major efforts are 
directed toward stereo discs, the earlier release 
are an attractive bargain at $1.98 on the Rich- 
mond label. Acceptable sound. 


dises 


Something Else! 
Music of Ornette Coleman 
Contemporary C-3551 

Alto sax player Ornette Coleman leads a group 
that includes Don Cherry, trumpet; Walter Nor- 
ris, piano; Don Payne, bass, and Billy Higgins, 
drums, in the exceptionally free style called for 
in nine Coleman Intimate yet very 
clean recording typical of today’s finest Califor- 
nia products. 


originals. 


Merry Overtures 

George Szell Conducting Cleveland Orchestra 
Epic LC-3506 

here is reserved for 

equipment. All six 


The greatest happiness 
those with top playback 
familiar overtures are genuine display pieces in 
Epic’s sure-fire sound. Sample the impact of the 
snare drum at the beginning of Auber’s Overture 
to Fra Diavolo and you'll join the other converts 
to the Cleveland orchestra's present-day music 
making on records. The Roman Carnival Over- 
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ture of Berlioz and Rossini’s La Gazza Ladra re- 
iting treatment. 


The Cadet Chapel Organist, West Point 


John A. Davis, Jr. 
Vox VX-25.800 
The t t r i fourth 
larges t rid first Vox recording of 
this org: i ago picked up considerable 
reated by the instrument’s 


ceive equally 


rated the 


backg 


blowers alterations have minimized 
this probl It igantic resources now mirror 
found in the Men- 
Number 8, the Franck 
of the 


the imp ucture 
tie on! ( ta 


Piéce Here 


Romanti 


other compositions 


Famous French Fanfares and Marches 
Band of the French Navy 
Epic LC-3516 


band music from France 
will welcome this release of 13 typical marches 
and parade sté« The price of this disc is a 
featuring the more famous 
Républicaine, yet the sound 
4A very firm foundation 
himmering highs. 


Fanciers of military 


dollar less than those 
Band of the Ga 
here is trul tstanding 
lows ba 
Music of Delius 
Sir Thomas Beecham Conducting Royal 


Philharmonic Orchestra 
Capitol-EM!I G-7116 
In the hist De s on records, Sir Thomas 
Jeecham ha and last word. His early 
78’s first | the music of Delius to fame. 
This latest re i ms 
the case Bee set 
Many of the n pula 
be found he 


HOVHANESS 


up in luminous sound 
forth over the years. 
Delius works are to 


Concerto No. 1 for Piano and 
String Orchestra 

Concerto No. 2 for Violin and 
String Orchestra 

Maro Ajemian, Piano; Anchid Ajemian, Violin 

Carlos Surinach Conducting M-G-M String Or- 


chestra 

M-G-M E-3674 
Amer- 
intrigue the ear. 


These tw a contemporary 
ican cor 
orn in of Armenian and 
Scottish parent H haness has concentrated on 
unusual m in his music, Oriental, 


Indian ar luences are to be found 


throughout the 


number of 


piano concerto, the 
Armenian 
kanoon, a zitherlike 
Arabic-like lute, 
peasant stringed instru- 


id, an 


ment 
Recon the musics 


sound END 
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George Washington established it as a 
national ideal with his little hatchet 
But it’s still regarded as a virtue in 
RADIO-ELECTRON- 
ICS. Ever since January 1956, we have 
insisted that mail order 
tisers tell you either that their tubes 
are new and unused, or that they are 
seconds, rejects, or otherwise imper- 
if that’s the case. 
when you buy tubes by mail 
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Part I1—$600,000,000 for science education brings 
changes in texts and course of study. Part of these 
funds will be used for quantities of electronic demon- 
stration equipment that will make classroom lectures 


clear and fascinating. 
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By SOL D. PRENSKY * 


ECONDARY-school _ science __in- 

struction was given a thumping 

impetus by Congress with the pas- 

sage of the Science Education 
Bill. Among other generous financial 
aids, the bill makes $300,000,000 in 
Federal funds available to the nation’s 
27,000 high schools, to match an equal 
amount from the states, toward the 
cost of new equipment for revitalizing 
science study. 

Many excellent ways to improve sci- 
ence classes are being considered. These 
involve both new courses of study and 
new texts. In the past, developing new 
methods for presenting science mate- 
rial has been hampered by the added 
expense of more effective equipment for 
demonstrations and laboratory work, 
or in making more extensive use of 
films and TV. Now, with funds spe- 
cifically intended for improving science 
equipment, it is heartening to think of 
better ways to get science across and, 
particularly, to examine some of the 
many presentations that can be made 
with the help of the advanced elec- 
tronic equipment now available. 

Two outstanding groups are now 
working in this field. The Teachers Col- 
lege Curriculum Group at Columbia 
University has been active in consider- 
ing new science-course content. At the 
same time, from the expertly staffed 
MIT Physical Science Study Commit- 
tee (headed by Dr. Jerrold R. Zacharias 
as chairman and with Dr. Elbert P. Lit- 
tle as executive director) have come 
new texts and new teaching methods 
including the use of film and TV tech- 


* Fairleigh Dickinson University, Teaneck, N. J. 
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niques. For interested persons who 
wish to follow the activities of these 
and similar groups and for ambitious 
students who wish to pursue a given 
science field in greater detail, a list of 
references is given at the end of this 
article. 

The articles in this series will pre- 
sent specific demonstrations showing 
how electronic equipment can be used 
to present more effectively the princi- 
ples of a particular science topic. The 
demonstrations given will not neces- 
sarily be connected with any of the 
references cited. Instead, they will be 


selected with a view toward representa- 
tive learning situations. 


What can be taught? 

Topic selection divides naturally int 
two directions. In one, we have the 
teaching of modern subject 
electricity and electronics, 
old textbooks cover very 
if at all—new atom concepts, 
conductor and transistor action, analog 
and digital computer methods in tele 
metry applications, to mention just 
few. In the other direction we have 
the less obvious but equally important 


matte! 
topics that 
inadequat 


Vtvm, oscilloscope, amplifier and speaker as they are used to demonstrate the 
properties of sound. 
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help that electronics can give science 
students in such nonelectrical subjects 
as physics, biology, chemistry and 
astronomy. The scheme here is to study 
some nonelectrical property, using a 
transducer which lets the instructor 
present an electrical display of the 
properties being investigated. 

The transducer method immediately 
brings the study of sound to mind. For 
example, a microphone can be used to 
pick up sound from a tuning fork or 
other sound source and convert it into 
electrical impulses. Once it is in elec- 
trical form, electronic equipment takes 
over, presenting the information in va- 
rious forms—simultaneously if de- 
sired. Fig. 1 shows a setup that makes 
sound appear as a visible trace on a 
84-inch scope screen and as a voltage 
reading on a vtvm that has a 9-inch 
meter face. At the same time it is 
heard in amplified form from the loud- 
speaker. 

Before going into the details of par- 
ticular demonstrations, here are some 
examples of how other nonelectrical 
properties could be demonstrated elec- 
tronically: 

* Heat transfer— registered by thermo- 
couple or thermistor action 

* Velocity and acceleration—displayed 
by accelerometer action 

* Mechanical vibration—displayed by 
pressure transducer action 

* Light energy—indicated by 
electric action 

These and many other examples 
readily come to mind. The problem is 
not so much to find enough ways to use 
electronic presentation. Rather, it is 
one of carefully selecting those that are 
most practical and effective for teach- 
ing a desired topic. 


photo- 


Properties of sound 

Fig. 1 shows the electronic apparatus 
used for studying a sound source, a 
tuning fork in this case. Only general- 
purpose electronic gear is used—vtvm, 
oscilloscope, speaker and amplifier. If 
speaker volume is not needed, the am- 
plifier is unnecessary. However, the am- 


To demonstrate induced voltage only the scope and 
vtvm are needed. 
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Fig. 1—Interconnections for demenstration 
properties of sound; a—without speaker 
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Mike: multi-impedance—Shure Dynamic model 5! 
or equivalent. 

Amplifier: 20 and 40 db—Hewlett-Packard decade 
model 450A or equivalent 


plifier offers some advantages, even if only ¢ amount of gain is 
the speaker is not used. It provides an turned up 
impedance match to the microphone and 
furnishes a low-impedance output to 
feed the various indicators, minimizi! 

hum pickup. When using an amplifier, 


| 209A or equivalent 
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hms 
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me 2 2—Waveforms obtained in demonstration on properties of sound: a 


sound intensity; sound frequency; c—beat or difference frequ 
determines the rate at sound intensity rises and falls; d——quality rn pone | 
as determined by harmonics in sound source. 
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Here’s the setup for showing effects of impedance 
and inductance 
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VTVM SET TO OHMS (RX!) RANGE 


Fig. 3—Simplified circuit showing a 
vtvm used to read resistance. 


screens and meters with smaller faces 
could be used, but to make the demon- 
stration clear to all members of the 
class, the larger the displays the better. 

Sound intensity may be measured on 
the vtvm and seen on the scope, using 
the arrangement in Fig. 2-a. First the 
tuning fork is given a light blow and 
the results observed. Then succeedingly 
harder blows show increased readings. 

The effect of different frequencies is 
shown by using tuning forks of pro- 
gressively higher frequencies (Fig. 
2-b). 

Energy required for equal transmis- 
sion at various frequencies is shown by 
using different forks, struck with the 
same intensity and held at a fixed dis- 
tance from the microphone. 

Beats can be produced in the usual 
way when two forks of slightly different 
frequencies are sounded together (Fig. 
2-c.) When the frequencies are the 
same, resonance or sympathetic vibra- 
tion can be shown. 

The oscilloscope display will show 
the presence of complex waxes that in- 
clude the harmonics which determine 
the quality of various sounds, even 
though they have substantially the 
same intensity and fundamental | fre- 
quency (Fig. 2-d). For this you can 
hum or whistle into the mike, use a 
musical instrument and, for greatest 
complexity, use a recorded program. 

An interesting variation that shows 
a complex wave is to talk into the 
microphone through the _ revolving 
blades of an electric fan. The periodic 
breaking up of the sound vibrations in 
the air by the fan blades can be clearly 
demonstrated. 

Another rich source of harmonics is 
the howl caused by acoustic feedback. 
Other possibilities will no doubt occur 
to the teacher using the microphone, 
oscilloscope, vtvm, amplifier, speaker 
demonstration. 


Resistance, voltage, current and phase 

Fig. 3 is the simplified circuit of a 
vtvm being used to measure resistance. 
On a meter with a 9-inch face, readings 
can be easily seen and resistances com- 
pared in clear sight of all members of 
the class. 

When studying voltage and phase re- 
lations in ac circuits containing a com- 
bination of resistance and reactance, an 
all-resistive circuit is examined first, 
with the connections shown in Fig. 4-a. 

The alternating current through Rx 
can be varied in a number of ways. A 
variable autotransformer connected to 
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Fig. 4—Display of voltage and phase in resistive and reactive circuits: 
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voltage across Rx displayed as a sine wave; b—same as a, but with sweep voltage 
turned down to zero; c—phase of Rx voltage with reference to input voltage: 
d—same as c, but Rx replaced by Lx. 


a 60-cycle outlet is shown, but the vari- 
able current could also be obtained 
from a voltage-dividing potentiometer 
connected across the line or from the 
variable output of an af signal gener- 
ator. 

No matter which source you use, 
start with enough current to light the 
pilot lamp. Then the lamp serves as a 
rough current indicator and a _ protec- 
tive fuse. (A No. 44 lamp needs 250 ma 
at 6.3 volts. A No. 47 lamp needs 150 
ma at 6.3 volts; a No. 49 lamp, 60 ma 
at 2.0 volts.) 

Initially, the scope’s sweep and ver- 
tical controls are adjusted for a sine- 
wave display of convenient height, 
showing two full cycles on the screen 
(Fig. 4-a). As current through resistor 
R. is reduced (and, correspondingly, 
the voltage drop across it), the decrease 
in vertical deflection is shown. To make 
this even clearer, set the scope’s hori- 
zontal sweep at zero. This gives you a 
single vertical line as in Fig. 4-b. 

The next step is to connect the 
scope’s horizontal input terminals as in 
Fig. 4-c. Then, by adjusting the ver- 
tical and horizontal amplifiers for equal 


deflection, the 45° straight line for the 
in-phase resistive condition is 
The magnitude of the voltage across R 
is monitored with the vtvm. 

When a power supply filter choke 
(Lx) is substituted for R,. (Fig. 4-d) 
the output voltage is out of phase wit! 
the input voltage and shows up as a 
eliptical trace on the scope screen. This 
result can then be compared with that 
obtained by substituting a capacitor fo: 
R,. Further work with reactances 
covered in future demonstrations. 


shown 


Induced voltage 

Laws relating to voltages 
by relative motion between magnetic 
lines of force and a coil can be demon 
strated using the vtvm as a zero-cente! 
high-impedance dc voltmeter. A 
display is used if meter movement is 
too sluggish to follow the action of the 
induced voltages. 

Conventional experiments on induced 
voltages will not be described here. We 
will merely mention items like changing 
the number of turns in the coil, strength 
of the magnet or speed of motion, to 
show their effect on the induced voltage. 


induce: 


scope 
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5—Measuring induced voltage from a high-impedance source. 
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Also the effect on the voltage induced 
in a secondary coil when current in the 
primary coil is changed. Details on 
these demonstrations are well covered 
in many physics texts. 

As an interesting variation in stand- 
ard methods, connect the familiar high- 
voltage hand-cranked magneto to a 
vtvm as shown in Fig. 5. In this way 
you can get an actual voltage reading 
as well as lighting the neon lamp. A 
vtvm must be used rather than the 
usual demonstration-table meter, whose 
low impedance would drain so much 
current from the magneto that the lamp 
might not light. 


About the references 


The first reference, Demonstration 
Experiments in Physics, is a classic and 
a gold mine of ideas, containing more 
than 1,000 demonstrations. Although 
published in 1938, it lays down a basic 
philosophy as valid today as when it 
was written—“Logic and insight trans- 
form the commonplace rolling of a ball 
down an incline into a profound experi- 
ment. We turn to demonstration 
experiments, which by their very num- 
ber and variety, fill a real need and at 
the same time, provide one of the most 
helpful methods of selling physics to 
students. Above all, the instructor 
should investigate the possibilities of 
new commercial products as they ap- 
pear on the market.” 

These quotes were never more true 
than they are today. 

Experiment Manual for Electronic 
Demonstration concentrates on using 
the most recent electronic equipment 
for classroom demonstrations of elec- 
trical and electronic principles. 

The First Annual Report of the 
Physical Science Study Committee gives 
an overall picture of the Monograph 
project of the MIT Physical Science 
Committee. The group also promises a 
reference list of many specific science 
topics for supplementary reading ma- 
terial that “would be usefully broadened 
to create a shelf of sound, readable 
science books, capable of doing far more 
than fill interstice of the (physics) 
course.” 

The remaining references are not in- 
tended to make up a comprehensive 
bibliography. However, they do com- 
prise a list that will undoubtedly re- 
fresh the reader’s mind, whether he or 
she is a teacher, student or technical 
worker, as to some familiar stand-by 
sources and perhaps also introduce him 
or her to some newer approaches. END 
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N the design of certain audio ampli- 

fiers, the full output capabilities of 

the power tubes cannot be realized 

because the driver stage cannot 
supply enough voltage to drive them 
properly. This is probably more true 
of amplifiers that use such tubes as the 
6V6 than of those that have higher- 
voltage output tubes. The voltage sup- 
plied to the plates of the earlier stage 
(driver or phase inverter) through the 
plate resistors is just not great enough 
to permit the required swing without 
distortion. A simple solution would be 
to provide a higher voltage source for 
the voltage amplifiers. 

Fig. 1 shows a conventional audio 
amplifier using push-pull 6V6’s in its 
output stage. They operate with a com- 
bined plate and screen supply of 250 
volts. Transformer Tl has a high- 
voltage center-tapped secondary rated 
at 520 volts at 90 ma. This fulfills 
power requirements for the output 
stage, plus the additional current 
needed for the 12AY7 amplifier—driver. 
The driver, unfortunately, requires 
more plate voltage to deliver large- 
amplitude signals with minimum har- 
monic distortion. 

Rather than use a larger 
transformer and a conventional volt- 
age-dropping arrangement, I solved 
this problem by adding RECT1 to the 
circuit. This selenium unit has a maxi- 


l2AY7 


power 


VOLT AMPL,DRIVER 


Circuit of a con- 
ventional audio 
amplifier using a 
duo-rectifier pow- 








er supply. Dashed 
lines show the 
negative feedback 
loop. R3 may vary 
widely. In _ the 
author’s amplifier 
it was 10,000 
ohms, connected 
to the 15-ohm 
output transform- 
er tap. 





RI—I megohm 

R2—1 800 ohms 

R3—see text 

R4, 6—47,000 ohms, 1% 

R7, 8—220,000 ohms 

R9I—250 ohms, 5 watts, wirewound 

RI0O—47 ohms, | watt 

Ri l—1,000 ohms 

All resistors 1/2-watt 10% unless noted 

Cl, 2—0.22 uf, 600 volts 

C3—20-20-20-20-uf, 450 volts, electrolytic 
hono plug 

RECTi—selenium, 260 volts, 20 ma (Radio Receptor 
16Y1 or equivalent) 
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Duo-Rectifier Power Supply 


By NORMAN V. BECKER 


mum input voltage of 260 rms and 
maximum current of 20 ma. It operates 
half-wave fashion from half of T1’s 
high-voltage nding. Plate current 
drawn by V1 is under 10 ma. Therefore, 
RECT!1 can deliver almost peak voltage 
from its 250-1 rms source by operat- 
ing far below maximum current ratings. 
Results of this arrangement netted 
325 volts of well filtered de for the 
12AY7. This was sufficient to produce 
the low-distortion drive signal required. 
And since RECT1 is ahead of V4, volt- 
age drop across the rectifier tube 
further decouples output from input. 
In effect, we have two independent 
B-plus and low-frequency 
stability is improved accordingly. Ex- 
cessively amounts of negative 
feedback did not cause motor- 
plifier. The only dis- 
gh-frequency oscilla- 
electrical asymmetry 
output transformer. Feedback 
justing the value of 
is condition. 
only power resistor 
watt carbon unit. 
warm! Filtering is 
because of the ample 
capacitance of ¢ and C3-d. Residual 
hum of the overall amplifier was re- 
duced to insignificance by negative 
feedback. An ac—de choke can be used 
instead of R10 to provide better filtering. 
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S—spst toggle 

Ti—power transformer: primary, 117 volts; secondary, 
520 volts ct, 90 ma; 6.3 volts, 3 amps; 5 volts, 2 
amps (Stancor PC-8404 or PM-8404 or equivalent) 

T2—output transformer: primary 10,000 ohms ct; sec- 
ondary, 500, 15, 8, 4 ohms; 25 watts (Stancor 
A-3311 or equivalent) 

Vi—I2AY7 

V2, 3—6V6-GT 

V4—5Y3-GT 

Chassis 

Socket, 9-pin miniature, with shield 

Socket, octal (3) 

Miscellaneous hardware 
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LECTRONIC equipment plays an increasingly important part 
in modern industry. An excellent example of industrial 
electronics at work can be seen at the Weirton Steel Co., Weir- 
ton, W. Va., a division of National Steel Corp. In 1955, this firm 
established an electronics department, responsible for operating 

and maintaining electronic gear from intercoms to X-rays. 

An electronic control and intercommunications system (top) 
directs operation of electrolytic tin-plating lines. This unit works 


+R 


r\ 


in conjunction with electronic oscillator units (bottom left) which 
produce 400,000 watts of rf. The plant’s total oscillator capacity 
is 8,400,000 watts at frequencies of 100-200 kc. This power is 
used in an induction-heating process to reflow satin-finished tin- 
plated steel produced by the electrolytic lines, to a mirror-bright 
finish. The section of the production line where the power de- 
veloped by the oscillators is used is shown at the bottom right. 
Power is controlled at the instrument board in the foreground. 
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Electronic hole detectors on the Weirton tin mill cutting line 
detect holes as small as 1 millimeter in diameter (which can’t be 
seen by the eye) and automatically reject defective sheets. The 
process is controlled by photoelectric cells. 





Carrier (wired) radio system used on moving overhead cranes lets 
operators handling material within the plant talk to other opera- 
tors and personnel at ground stations to coordinate all crane 
operations. 
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X-ray machine at the No. 7 tandem mill controls the 
rolling operation of the 54-inch strip-steel department. 
The device automatically keeps the gauge of the steel 
being rolled within the desired tolerance. 


Employee is operating electronic scales, used for quick weighing 
of all material shipped from the cold-mill shipping department of 
the 54-inch strip-steel department. The have Baldwin- 
Lima-Hamilton load cells, which are strain-gauge devices. The 
change in position of the center core registers the weight. 


SC ales 


The yardmaster, who controls the interplant railroad 
system, directs the movement of all cars and 14 Diesel 
locomotives with the radio shown here. 
Two-way 152.87-mec units are used so the yardmaster 
can speak to engineers on locomotives anywhere in the 
plant. 


equipment 
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ERTAIN basic features are com- 

mon to most types of relay cir- 

cuits. The voltage drop across a 

sensing element (phototube, mi- 
crophone, etc.) is applied to the grid 
of an amplifier, and the _ resulting 
change of plate current operates a re- 
lay. For some uses, the circuit should 
be self-latching: the relay once ener- 
gized remains energized until the cir- 
cuit is manually reset. For other appli- 
cations, a self-repeating circuit may be 
required. This is one which will recycle 
or reset itself. These modes of operation 
were considered in designing the circuit 
shown in Fig. 1. 

With suitable control circuits the re- 
lay can be used as a photoelectric con- 
trol, a timing circuit or a sound-oper- 
* Northwestern Television and Electronics In- 
stitute, Minneapolis, Minn. 
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Relay chassis without control circuits attached. 


Forward- 


or reverse-acting photo- 


relay, recycling or straight timer, or 
a sound-actuated unit 


By ED BUKSTEIN* 


ated relay. When used as a photorelay, 
the circuit can be made either forward- 
or reverse-acting. In the former, the 
relay energizes when the phototube is 
illuminated. In the latter, the relay 
energizes when the light beam is 
blocked. 

Only one tube, a 12AU7 duo-triode, 
is used. One triode section is diode-con- 
nected and operates as a_ half-wave 
rectifier. The other triode section func- 
tions as an amplifier to control the re- 
lay. The variable cathode resistor (R3) 
permits adjustment of sensitivity and 
operating point. 


Photorelay circuits 

Fig. 2 shows the agcessories needed 
for various circuit applications. In the 
forward-acting photorelay (Fig. 2-a) 
the current which flows when the photo- 


relays in ONE 


tube is illuminated produces a voltage 
drop across resistor R6. This drop is 
of such polarity that the triode grid 
becomes positive and causes the relay 
to energize. A type 930 phototube is 
shown in the diagram but other types 
may be substituted. 

To convert the circuit to a reverse- 
acting photorelay (Fig. 2-b), it is nec- 
essary only to interchange the positions 
of the phototube and resistor R6. The 
relay now energizes when a light beam 
to the phototube is obstructed. A 
light source for this circuit can be 
made from a 21-candlepower headlight 
bulb operated from a 5- or 6-volt trans- 
former. Operating the bulb at 5 volts 
will extend its lifetime without ad- 
versely affecting the circuit’s sensitiv 
ity. A lens placed in front of the light 
source will increase circuit sensitivity 


good 
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Underchassis view. Resistor R3 controls the tube’s operating 


point and circuit’s sensitivity. 
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25 MA 
f t = 10/450 
6.3V/1A TO HTR ae 


Ri—1,000 ohms, | watt 
R2—270,000 ohms 
. 10,000 ohms 
5—47,000 
R6—10 megohms 
R7—pot, 10 megohms 
R8—100,000 ohms 
All resistors 1/2 watt unless noted 
Ci—l0 uf, 450 volts, electrolytic 
C2—16 uf, 450 volts, electrolytic 
C3—see text 
a plate relay, 2,000—10,000 ohms 
—spst toggle 
ad pdt toggle 
so-onen normally closed, microswitch 
Ti—power transformer; primary, 117 volts; second- 
ary, 250 volts, 25 ma ct; 6.3 volts, | amp (Stan- 
cor PS8416 or equivalent) 


T2—microphone transformer for carbon mike: pri-- 


mary 200 ohms, 5,000 ohms secondary 60,000 ohms 
(Stancor A3833 or equivalent) 

Vi—12AU7 

V2—930 

Chassis 

Socket, 9-pin miniature 

Terminal strip, 5 contacts, barrier type 

Carbon mike 

Battery, 3—I2 volts 

Miscellaneous hardware 


Fig. 1—Basic relay circuit. 


and the distance over which the control 
will remain effective. Applications of 
photorelay circuits include opening 
garage doors, turning on lights at sun- 
down or during overcast weather, bur- 
glar alarms, etc. When the circuit is 
used as a burglar alarm, an infra-red 
filter should be placed in front of the 
light source so the light beam is in- 
visible to the intruder. 

The circuit can be converted to 
a time-delay relay (Fig. 2-c) by 
connecting a 10-megohm_ variable 
resistor (R7) between terminals 1 
and 2, and a capacitor (C3) between 
terminals 2 and 3. A dpdt switch (S2) 
is used; one section is connected in par- 
allel with the capacitor and the other 
in series with the power line to the 
device to be controlled (a photographic 
printer or enlarger, for example). The 
time delay is initiated by opening the 
switch in parallel with the capacitor. 
The capacitor now charges through the 
variable resistor. As this charge builds 
up, the triode grid (V1-b) becomes in- 
creasingly positive until the plate cur- 
rent of the tube is sufficient to energize 
the relay. The normally closed control 
contacts of the relay open and remove 
power from the controlled device. Vari- 
able resistor R7 controls the charging 
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rate of the capacitor and therefore the 
length of the time delay. The capaci- 
tor’s value depends on the range of 
time delay desired and is determined 
by experimentation. For most applica- 
tions, this value will fall between 0.1 
and 4 zf. 

When the circuit is used as a self- 
repeating timer, connect terminal 5 to 
terminal 3, and terminal 4 to terminal 
2. With this arrangement, contacts 4 
and 5 of the relay short out the capaci- 
tator after the time delay is completed. 
The circuit is restored to its starting 
condition and the time delay repeats. 
Such circuits are often used to control 
flashing signs and window displays. 


Contact relay 

In another variation of the control 
circuit (Fig. 2-d), 100,000- and 47,000- 
ohm resistors are connected across 
terminals 1-2 and 2-3, respectively. A 
normally closed snap-action switch 
(S3) is connected in parallel with re- 
sistor R4. If the switch is opened, a posi- 
tive voltage appears at the triode grid 
(V1-b) and the relay energizes. The 
circuit may be used as a burglar alarm 
by mounting the switch on a door or 
window. Several entrances may be pro- 
tected by using more than one switch. 
The switches should be connected in 
series. Placing the switch under a 
spring-supported platform makes the 
circuit useful as a camera-shutter 
tripping device for photographing 
birds, squirrels and other hard-to- 
photograph subjects. 

A carbon microphone’ connected 
through a transformer to terminals 2 
and 3 will convert the circuit to a 
sound-operated relay (Fig. 2-e). When 
sound enters the microphone, ,a signal 
is impressed on the triode grid and the 
relay energizes. Contacts 4 and 5 of 
the relay short out the cathode bias 
resistor to keep the relay energized. 
This circuit may be used as an alarm 
to indicate to mother that baby is 
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Fig. 2—Control circuits: 

acting photorelay; b — reverse-acting 

photorelay; c—time delay; d—contact; 
e—sound-operated. 


a—forward- 


awake. It 
garage doors when 
is sounded. 

Other applications are limited only 
by your ingenuity. In general, the relay 
and accessory circuits are used in 
applications where a relay is to operate 
in response to a change of light, sound, 
position (mechanical motion), or time. 

END 


may also be used to open 
an automobile horn 


ELECTRONIC MAN—WOMAN DETECTOR 


An unusual application of electronics, 


devised to demonstrate advanced infra- 
red techniques. This device can detect 
the sex of the person who stands on its 
platform and pushes a button. Dis- 
played by Farnsworth Electronics Co. 
(ITT), it flashes a light 
“man” or “woman.” It was displayed 
at the 1958 Western Electronic Show 
and Convention (WESCON) in Los 
Angeles. 

Here’s how it works: 
cated near the base of the unit, reacts 
to the amount of radiated body heat. 
Men’s trousers inhibit heat radiation 
reaching the detector; women’s stock- 
ings do not. Though it’s completely 


A detector, lo- 


reliable within its own frame of refer- © 


ence, all bets are off in the cases of 
such unsexed individuals as men wear- 
ing shorts or women wearing slacks. 


indicating * 











United Press International Photo 
HEAD IS HEARD by this laboratory device at the Na- 
tional Bureau of Standards in Washington as part of a program 
to establish a standard of normal hearing by bone conduction. 
It measures the sound vibrations transmitted by the bones of 
the head, and is seen as a means whereby a physician could 
determine the possibility of correcting a person’s hearing loss 








by surgery. 


United Press International Photo 
HELISPHERE RADAR ANTENNA, shown here in 
model form, represents a new concept in which a stationary 
globe is used as a parabolic antenna. In the photo above, a light 
beam is used to represent the rf energy emitted by the antenna. 
Radar waves from a rotating source are sprayed against the 
inside surface of the stationary globe (shown by brightly lighted 
section of sphere at left). The waves reflect through the opposite 
side of the sphere to emerge as an intense, narrow beam 


(illustrated by the light beam outlining the model plane at right). 


The antenna was developed at the Westinghouse Research 
Laboratories. 


LATEST INNOVATION in radio re- 
ceiver design is the introduction of cord- 
less transistor clock radios by nearly 
all manufacturers. This unusual triangular 
model produced by Zenith has a clock, 
radio dial and speaker on its three sides. 
The clock operates for a year on a “D” 
flashlight cell and the receiver works for 
up to 400 hours on four mercury flash- 
light-size batteries. 


FRENCH SPEAKER DESIGNS: 
Double speaker at far left is proposed 
by Cabasse for good wide-angle cover- 
age at high audio frequencies. A 4-inch 
and a 5-inch speaker are mounted in a 
molded aluminum casting so that their 
axes are slightly divergent. The back 
part of the casting constitutes a shell, and 
the back radiation is channelized by a 
simplified double acoustical horn and 
projected forward through the side open- 
ings. The long speaker at right, made by 
Audax (France), is designed for TV sets. 
It measures 2% x 10 inches, with a power 
rating of 3 watts. In front of it is a 
speaker for pocket receivers, 14-inch 
square, 1 inch deep, rated at 300 milli- 
watts. 
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MAIL CANCELLING MACHINE now being tested in the main 
post office, Washington, D. C., processes 30,000 letters an hour. Shown 
above is the cancelling and facing section, which positions mail so it is 
right-side-up, detects presence and position of stamps, actuates the appro- 
priate cancelling head and then guides letters to four different stackers. 
Flying-spot scanners used for detection can instantly tell the difference 
between a postage stamp and similar objects such as Christmas seals. 
The machine was developed by Emerson Research Laboratories, Silver 
Spring, Md. 


TAPE SPEED may be checked instantly and easily with TapeStrobe, 
recently placed on the market. Held on the tape deck so that the strobe 
wheel makes firm contact with the moving tape, the device shows any 
deviation from proper speeds under a 60-cycle light source. The outer 
scale is for checking 7%-ips speed, center for 15 and inner scale for 30 
ips. It’s manufactured by Scott Instrument Labs, New York. 


Courtesy Sankei Shimbun, Tokyo 
WORLD'S TALLEST self-supporting TV tower is this new 
structure in Tokyo. Including antenna, its height is 1,091 feet, 
compared with the French Eiffel Tower's 984.25 feet. Highest 
man-made structure is still the 1,610-foot guy-wire-supported 
tower of KSWS-TV, Roswell, N. M. New York’s Empire State 
Building rises 1,472 feet. The base of the Tokyo tower will 
house a 6-story studio building and science museum, and a 
restaurant will be built at the 396-foot level. 
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TEST INSTRUMENTS 


ite 


By ELLIOTT A. McCREADY 


NE of the simplest indicators of 
transistor quality is its current 
gain or beta. A transistor’s 
beta is the ratio of output cur- 

rent to input current inducing it, and 
is a characteristic usually listed in the 
manufacturer’s specifications. 

If we find a way to determine quickly 
a transistor’s current gain or beta, we 
can check it against the spec sheet and 
end up with a pretty good estimate of 
how the transistor will perform in a 
circuit. The transistor beta test, like 
the emission test of a vacuum tube, is 
not 100% infallible, but is a fairly 
reliable indication of quality. 

The transistor tester described in 
this article can be built for less than 
$10. It not only indicates open, shorted 
or excessively leaky transistors, but 
lets the operator read transistor beta 
directly from a calibrated control. 


Test circuit at work 


The transistor under test is connected 
in a common-emitter configuration (Fig. 
1) with a milliammeter in the collector 
circuit. When switch §S is open, no cur- 
rent flows from base to emitter and the 
milliammeter indicates transistor leak- 
age current which, in a good transistor, 
should be no more than a small fraction 
of a milliampere. 

When switch S is closed, current flows 
between base and emitter. The amount 
of current is determined by the resist- 
ance of potentiometer R. The meter 
should now indicate an increased cur- 
rent—the amount of increase depending 
on the transistor’s beta. 

We can now calculate beta: 

Ic 


Beta = 7- 
B 








Fig. 1—Simplified circuit of the tran- 
sistor tester. 
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where Ic is equal to the increase in 
collector current, and Ip is equal to the 
base current. In this circuit, the base 
current, for our purpose, is equal to 
the battery voltage divided by the 
resistance of potentiometer R. 

Now, if we use a constant value of Ic 
in all tests and vary R’s resistance to 
produce this predetermined constant, we 
can calibrate R in units of beta. 

For example: suppose we use 1 ma 
as the constant increase in collector 
current, and adjust R to induce this 
value, then: 


001 
Beta = _— 
B 


But Is is equal to the battery voltage 
divided by the resistance of R. We know 
the battery voltage (let’s say 10 volts) 
and can measure the resistance of R 
(say 100,000 ohms). For this particular 
set of values: 


001 r 
10/100,000 


Knowing this, every time we must set 
R to 100,000 ohms to get a collector 
current increase of 1 ma, we know the 
beta of the transistor we are testing 
is 10. It is now relatively simple to 
calibrate R for other values of beta. 

Fig. 2 is the transistor tester’s cir- 
cuit. A 0-1 milliammeter is the indi- 
cating device, and a collector current 
increase of 0.5 ma is used in all tests. 
This much current increase, together 
with a 4-volt mercury battery, allows 
a variable resistance of 1 megohm to 
cover beta values between 5 and 125, 
which is adequate for all practical 
purposes. 

R1 is a _ current-limiting resistor 
which keeps the meter from being 
damaged if the transistor being tested 
is shorted. R2 is an arbitrary resistance 
used to approximate actual in-circuit 
conditions. It gives a more realistic 
value of transistor leakage current than 
a floating base would. R4 is a current- 
limiting resistor which prevents tran- 


Beta = 


sistor damage when potentiometer R3 
is set for minimum resistance. 

Switch S1 is a multiple-pole unit used 
to reverse meter and battery polarities, 
eliminating the need for separate 
sockets for p-n-p and n-p-n transistors. 


Construction notes 
The transistor tester is housed in a 


“two-piece aluminum chassis measuring 


5% x 38x 2% inches. All components are 
mounted on the top half of the chassis, 
as shown in the photos. While the wil 
ing is not critical, space is limited and 
all components should be located as 
illustrated. 

Potentiometer R3 is wired so that 
clockwise rotation lowers the resistance. 
Although this results in a seale which 
runs counterclockwise, it agrees with 
the natural tendency to back off a con- 
trol to reduce excessive meter reading s. 
Be sure to use a control with the 
specified taper, as an audio taper will 
cause crowding at the low end of the 
scale. 
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Ri—1,200 ohms 

R2—56,000 ohms 

R3—pot, | megohm, reverse log taper 
(IRC type Q17-137 or equivalent) 

R4—39,000 ohms 

All resistors 1/2 watt 10% 

M—0-I ma 

$i—4-pole 2-position rotary 

$2—spst | era normally open 

Battery, 4 volts (RCA VS400 or equivalent) 

Socket, 5-pin miniature hearing aid 

Case, 5i/, x 3x 2% inches 

Miscellaneous hardware 


Fig. 2—Transistor checker tests n-p-n 


and p-n-p types. When adapter is used, 
power transistors can also be tested. 
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This layout lets you get all the parts 
into the small case. 


The transistor socket is from a 
miniature hearing-aid socket. Remove 
pin 4 and plug the hole with a toothpick. 
Pin 1 is now the emitter connection, pins 
2 and 3 the base, and pin 5 the collector. 
This type socket accommodates the two 
most common transistor bases. Of 


4 
FLEXIBLE / 


LEADS 
CEMENT RED 
ALLIGATOR CLIPS STE 
a 
HEARING AID 
SOCKET —”™ 


N° 26 WIRE PRONGS 


3—Construction of the 
transistor adapter. 


Fig. power- 
course, other sockets can be used if de- 
sired. 

The power - transistor 
shown in Fig. 3. 


adapter is 
Remove all five con- 
tacts from a miniature hearing-aid 
socket. Solder flexible leads to three 
short lengths of No. 26 tinned wire and 
insert them into the socket as shown. 
Caution: Wire much larger than No. 26 
will spring the tester socket contacts. I 
used the clipped excess leads of a 
transistor. 

Clip the wires protruding from the 
socket base to about 4 inch and cement 
the flexible leads to the socket. Solder 
miniature alligator clips to the free ends 
of the flexible leads. To eliminate pos- 
sible confusion, paint a stripe of red 
fingernail polish on the collector ends 
of both the tester and adapter sockets. 


Calibration and operation 

After the transistor tester is wired 
and checked, connect an ohmmeter be- 
tween points X and Y as indicated in 
Fig. 2. Now adjust R3 until the ohm- 
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TRANSISTOR 
SOCKET 


Resistance 
(X to Y) 
(Ohms) Beta 
40,000 30 
48,000 40 
56,000 50 
8 64,000 75 
9 72,000 100 
10 80,000 
15 120,000 
20 160,000 


Resistance 
(X to Y) 
(Ohms) 
240,000 
320,000 
400,000 
600,000 
800,000 

125 1.0 megohm 
150 1.2 megohms 


Beta 


| 5 
6 
7 


meter reads 40,000 ohms and mark this 
point 5 on R3’s seale. Other resistance 
measurements together with their cor- 
responding values of beta are shown in 
the table. The potentiometer used in my 
tester has a maximum resistance of 1.2 
megohms, so I included this resistance 
in the table. 

When calibration of the unit has been 
completed, plug a transistor into the 
socket, first placing switch S1 in eithe 
the PNP or NPN position, as necessary. 
Note the reading on the milliammeter 
This reading should be a small fraction 
of a mil and indicates transistor leak- 
age current. Now depress GAIN switch 
S2 and adjust R3 until the meter reads 
0.5 ma plus the value of leakage current 
noted previously. R3 now indicates the 
beta of the transistor being tested. Com 
pare this value with the manufacturer’s 
specifications to determine its quality. 

If, when the transistor is first 
plugged in, the meter reads 0.5 ma or 
more, the unit is either excessively 
leaky or shorted. An open transistor 
produces a zero reading when GAIN 
switch S2 is depressed. 

When using the adapter to test powe1 
transistors, connect the alligator clips 
to the transistor before plugging the 
adapter into the tester. Failure to do 
this may result in pegging the meter if 
the clips inadvertently come in contact 
with each other. 


END ; 
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NEXT MONTH 
SPECIAL STEREO ISSUE 


Articles and data on all 
branches of the exciting new 


art. Will contain: 


Stories and specs on stereo 
pickup cartridges and stereo 


control units. ... 


Articles on How to Get 
into Stereo on a Budget, 
Stereo and Near-Stereo 
Speaker Systems, What Is 
Compatible FM Multiplex, 
Special Features of Available 
Stereo Amplifiers, Is Your 


Stereo in Phase?.... 


Construction Stories: Build- 
ing a Miniature Stereo Tape 
Amplifier; Build Your Own 
Stereo Control Unit.... 


With many others. Re- 


serve your copy now! 
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LIGHT-POWERED - 


XTAL 
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The finished unit weighs only 7 ounces. 


By RUFUS P. TURNER 


SING the 100-ke crystal oscillator 
described in this article, you can 
call on the sun to furnish the de 
power for frequency check points. 

Indoors or at night, artificial light will 
do the job. When you must get along 
in dim light or darkness, the flip of a 
switch throws an internal battery into 
the circuit. Thus, this unit is always 
at your service, and the run-down 
battery is not as often a problem. 

The idea of operating a transistor 
oscillator from a solar cell is not new. 
However, the circuit of this instru- 
ment (see Fig. 1) is different from 
most 100-ke crystal oscillators. It is 
a crystal-controlled multivibrator. No 
coils are required. The output signal 
is distorted in shape—it looks like 
something between a sine wave and 
square wave. So it is rich in harmonics 

-always an important point for 100-ke 
frequency-spotting oscillators, but more 
so when low dec voltage is used. 

Two inexpensive n-p-n rf transistors 
(General Electric 2N168-A) are used. 
The circuit is that of an emitter- 
coupled multivibrator and resembles 
the cathode-coupled tube circuit. The 
common-emitter resistor R2 corresponds 
to the common-cathode resistor in the 
tube circuit. The 100-ke crystal xTAL 
forms the transmission path between 
the output collector and input base 
and acts as a high-Q, sharply tuned 
filter. A 3.9-50-uuf air trimmer, Cl, 
connected in parallel with the crystal 
permits a small amount of frequency 
variation for setting the oscillator to 
zero-beat with WWV or standard broad- 
cast stations. 

Multivibrator operation 

The emitter-coupled multivibrator 

circuit* is a transistor version of the 


*Frank C. Alexander, Jr., “Transistors Use 
Emitter-Coupled Feedback,” Electronics, De- 
cember, 1954, page 188. 


aaa FREQUENCY 
STANDARD 


100-ke crystal oscillator is powered by 


sunlight, artificial light, or an 
internal battery 


well-known cathode-coupled tube multi- 
vibrator. Fig. 2-a shows the tube cir- 
cuit and Fig. 2-b the transistor circuit. 
The common-emitter resistor Rp in the 
transistor circuit corresponds to the 
common-cathode resistor Rx in the tube 
circuit. The grid of tube V1 is grounded. 
The base of transistor V1 is also 
grounded, but here a large capacitance, 
Cl, is used to ground the transistor 
for pulses but not for de. Both circuits 
differ from the conventional multi- 
vibrator only in that one of the capac- 
itance-coupled paths has been replaced 
by the common-cathode (common- 
emitter) coupling. 

When dc is applied, both transistors 

2NI68-A(2) 


LIGHT POWER RI 22K 


| $ 
BATTERY 
POWER 


C3 | y2 








ye 
FREQ TRIMMER | 


R2 











BATTERY 











RI—22,000 ohms, '/2 watt —E 8B 

R2—4,700 ohms, '/2 watt 

Ci—3.9-50-uuf trimmer 
equivalent) 

C2—.01 yf, miniature metallized tubular 

C3—I uf, miniature metallized tubular 

Ji, 2—binding posts 

S—spdt miniature rotary 

Vi, 2—2N168-A 

Crystal—l00 ke 

Solar battery, silicon 
Rectifier SA5-M) 

Case, 4x 2 x 2% inches 

Crystal socket 

Knob 

Battery holder 

Barrier type terminal strips, 3 terminal (2) 

Miscellaneous hardware 


(Hammarlund APC-50 or 


(Author used International 


Fig. 1—Circuit of 2-transistor unit. 


start conducting collector current (I 
and Ic:). Both collector currents flow 
through emitter resistor Rx, across 
which they produce voltage drop Vs, 
which is applied to both emitters. As 
collector current flows, the emitter-to 
ground voltage increases. 
switch of the de supply 
pulse through capacitor C2 to the base 
of transistor V2. The resulting current 
flowing through V2’s base—emitter « 
cuit causes the amplified collector cur 
rent of that transistor to 
This, in turn, causes an 
Vie which decreases the collector cur 
rent I- of Vl. This action 
the voltage drop across Re, 
the left side of capacitor C2 to 
a still higher voltage. As C2 
the supply potential, its charging cur- 
rent flowing through the base—emitte) 
circuit of V2 increases Ice still further 
and transistor V1 is emitter-biased 
higher and higher. This action continues 
until V1 is cut off and V2 conducts 
maximum collector current. 

At this point C2 is charged and the 
charging current through the 
emitter path of V1 ceases. The result 
is that Ive decreases. This lowers the 
voltage drop across the 
emitter resistor, and transistor V1 
draws more collector current. The 
voltage drop across Re also increases, 
lowering V1’s collector voltage. Capac- 
itor C2 is now able to discharge and, 
as it does so, Igo decreases still further 
as does its effect on the total emitter 
voltage. This action 
transistor V2 is cut off and V1 is draw 
ing maximum current. Thus, conduction 
has been switched from transistor V2 
to V1. 

Now, capacitor C2 may again begin 
charging through resistor Re and the 
base-emitter path of V2—and the cycle 
of events is repeated. In the operation 


Closing the 


transmits a 


increase 


increase in 
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causing 
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base - 


common 


continues until 
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The few connections make this unit a simple one-evening project. 


of this multivibrator, conduction is 
switched alternately from V1 to V2 as 
capacitor C2 charges and discharges. 
The switching rate is governed by the 
values of Rc, C2, Re, V2’s internal 
base-emitter resistance and V1’s inter- 
nal collector—emitter resistance. Cl is 
made large enough so that this unit is 
a virtual short circuit to ground at 
the operating frequency and does not 
figure into the frequency. 

In the frequency standard (Fig. 1), 
capacitor C2 of the basic circuit has 
been replaced with the 100-ke crystal. 
This provides a highly selective cou- 
pling path and sets the multivibrator 
frequency to that of the crystal. Vari- 
able capacitor C1, shunting the crystal, 
has the prime purpose of serving as a 
frequency trimmer. 


Power for the oscillator 

When switch S is in the LIGHT POWER 
position, de operating voltage is supplied 
by a silicon solar cell (International 
Rectifier type SA5-M). When switch 
S is in the BATTERY POWER position, 
the de voltage is supplied by an internal 
1.5-volt cell. As current drain is low, 
a penlight cell is used. For longer life 
and more stable voltage use a mercury 
cell. 

The solar cell is 1% inches in diam- 
eter and 5/16 inch thick. It has a clear 
glass window. The crystal can is 1 inch 
in diameter and 1-5/16 inches high. 
The cell has two 6-32 terminal screws. 
The crystal has a pair of pins that 
match a standard crystal socket. The 
completed instrument weighs only 7 
ounces. 

In bright sunlight, the 100-ke rf out- 
put (developed across a 500,000-ohm 
load) is 0.15 volt rms. This output is 
the same with a 100-watt incandescent 
lamp 1 foot above the solar cell. Out- 
put when the 1.5-volt battery is used 
is 0.3 volt rms. 


Assembly and wiring 


The instrument is built in an alu- 
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minum chassis box 4 x 2 x 2% inches. 
While a plastic or wooden box could 
be used, metal is recommended to shield 
against hum pickup from ac power 
fields. 

The photos show constructional de- 
tails. The solar cell, crystal socket and 
output binding posts are mounted on 
the top of the box. The screwdriver- 
adjusted trimmer capacitor and the 
power changeover switch are mounted 
on one side. 

Insulated binding posts are used for 
the RF OUT terminals. However, only J1 
has to be insulated from the box—use 
a fiber shoulder washer. The ground 
post is attached directly to the case. 

44-inch clearance hole must be drilled 
for the fiber shoulder washer which 
insulates the top post. Use a flat fiber 
washer on the other side. 

Similarly, the positive screw terminal 
of the solar cell must be insulated from 
the case with a fiber shoulder washer 
inserted into a %-inch clearance hole. 
The negative terminal is fastened 
directly to the box. 

A *%-inch-diameter clearance hole 
is required for the tuning screw of 
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Fig. 2—Maultivibrator detail: a—tube 
type, cathode-coupled; b—transistor 
type, emitter-coupled. 
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How to build an electronic switch 
and how you can use it in 
making audio amplifier tests 


FLFCTRONE | WITCH 


CHANNEL-A 
my GAIN 


By L. B. HEDGE 


UDIO amplifier tests are primar- —" 


ily concerned with comparing FREQ 

the input and output signals CONTROLS 

of the amplifier under test. CHANNEL-B 
The earlier articles of this series’ SWITCH 
have described test instruments for 
checking gain, frequency response, 
harmonic distortion, intermodulation 


distortion and power output. Using an CHANNEL-B CHANNEL-B 
oscilloscope as an accessory to these GAIN AMPL. 3 
tests and as the indicator for inter- ; ; a 
modulation measurements has also been eee 
covered. The master control unit — 
described in the last article provides CHANNEL-B PHASE CHANNEL-B 
flexible interconnection of the test INVERTER = 7 
equipment and the amplifier under test : : 
and for switching the oscilloscope con- RN Sree! mer ‘ 
nections and those of an electronic 
switch. 

An electronic switch is a device 
which permits a simultaneous display 
of two signals on a scope screen. 
(Special oscilloscopes with multiple- 
channel displays are made, but they are 
relatively expensive and complicated.) 
A scope in combination with an elec- 
tronic switch provides a simple setup 
for testing phase-shift characteristics 
of amplifiers and makes an oscillo- 
scope a more effective visual indicator 
of distortion and other abnormal 
amplifier action. The electronic switch 
also provides a square-wave signal 
output which can be used for a variety 
of purposes. 


Points to note 


The conventional electronic switch 
(Fig. 1-a) consists of two amplifier 
channels with paralleled outputs which 
are alternately switched on and 
off by a free-running variable-fre- 
quency multivibrator. Each channel 
has its own signal attenuator, and the 
relative (dc) potential of the zero- 
signal outputs of the two channels is 
adjustable. 

The unit described here (see Figs. 1-b 
and 2) differs from the conventional 
unit that it includes a phase inverter 
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(V5) in the channel-B amplifier which 
can be switched in or out and a capaci- 
tor-coupled output (J2 and J4) as well 
as the direct-connected one (J3). The 
phase inverter makes it possible to 
compare directly the input and output 
signals of an amplifier whose output is 
in phase or 180° out of phase with its 
input. The _ direct-connected output 
avoids the distortion induced by capac- 
itor coupling when the scope input 
includes a series capacitor. The capaci- 
ter-coupled output removes the dc 
plate voltage and is useful when the 
unit is used as a square-wave signal 
generator feeding an amplifier without 
a series input capacitor. 

I used 7193’s for V1, V2, V3 and V4 
because their grid and plate terminals, 
being top caps, permit assembling the 
multivibrator and the switching cou- 
plings above the chassis. The cathode 
connections to the switched amplifier 
tubes (V6 and V7) are made under 
the chassis. The 954 pentodes (V6 and 
V7) and the triode-connected 954 (V5) 
provide above-chassis grid circuitry 
and below-chassis plate and cathode 
circuitry. This simplifies shielding and 
circuit separation problems that can 
arise in a unit in which circuit func- 
tions should be kept separate. 

The 7193’s and the 954’s can be pur- 
chased from surplus houses at very low 
prices. However, current tube types 
which may be used instead are listed 
in the chart. 

The resistor pairs R1-R2, R3-—R4, 
R5-R9, R6—-R10, R7-R11, R8—R12 and 
R16—R20, and capacitors Cl and C2 
may be matched to provide a symmet- 
rical square-wave output and uniform 
switching periods for the amplifier out- 
puts. For all practical purposes, how- 
ever, precise matching and exact uni- 
formity of switching times are of little 
importance. Resistors R28 and R29 
should be matched to provide uniform 
output from the B channel in the “—” 
and “+” phasing positions of S3. 

The voltage regulation provided by 
R34 and V9 and V10 is an important 
feature of the circuit, since variations 
in the multivibrator’s plate supply 
cause erratic variations in switching 
time. Variations in plate or screen 
supply voltages to V6 and V7 cause 
similarly erratic variations in ampli- 
tude and alignment of the channel out- 
puts. Resistors R35, R36 and R37 pro- 
vide a positive heater bias, balanced 
with respect to the heater supply, that 
suppresses the tendency toward heater-— 
cathode leakage. 

Aside from these elements, the only 
special feature in the unit’s construc- 
tion is the use of shielded leads from 
the input terminals (J1 and J5) to the 
gain-control potentiometers (R26 and 
R27) and from the phasing switch (S3) 
to the channel-B tubes (V5 and V6). 
The shielded leads reduce pickup of 
stray transients from the multivibrator. 
Without the shielded leads, pickup is 
not likely to be large kut may tend to 
blur the channel output images near 
the switching points. 
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Grid and plate 
caps of Vl and V2 
permit mounting 
multivibrator 
components above 
the chassis. 
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V2 SOCKET $2 


The Acorn tubes 
(V5, V6 and V7) 
are mounted up- 
side down, under 
the chassis. 


As shown in the photos, the elec- 
tronic switch is built on a bread-pan 
chassis.” A Masonite panel is attached 
to one end and the works are enclosed 
in a cabinet with wood top and bottom 
and Masonite sides. 


Checking the finished unit 


When the electronic switch is com- 


V3 SOCKET 
>. 











\ 
VIO SOCKET R37 


2. 
V9 SOCKET . R34 


pleted, it can be checked by conriecting 
the A- and B-channel inputs to an 
audio oscillator and watching the out- 
put of the switch on a scope. With the 
master control (March, 1958), 
connect the AMPLIFIER IN and OUT un- 
grounded terminals (J12 and J14) 
together and set the LOAD switch (84) 
in the SPEAKER position with the 
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SPEAKER terminals free. With this setup 
and with the A- and B-channel gain 
controls (R26 and R27) of the elec- 
tronic switch at zero, adjusting the 
BALANCE control (R22) should provide 
a single straight horizontal trace at the 
center position and square waves with 
the BALANCE control on either side of 
center position and square waves with 
is adjustable between approximately 
10 and 2,000 cycles. The character of 
the square-wave images depends on the 
scope’s amplifier and attenuator struc- 
ture but it should be fairly good with 
the scope’s gain set at maximum and 
the electronic switch BALANCE control 
adjusted to give a square wave of 
moderate amplitude on the screen of 
the scope. 

For comparing the amplifier’s chan- 
nel outputs, the GAIN controls (R26 and 
R27) can be adjusted to give outputs 
of identical amplitude and the two 
patterns aligned (Fig. 3) or separated 
(Fig. 4) by adjusting the BALANCE 
control. For stationary patterns of this 
type, the scope’s syne control should 
be set to the external position and the 
external sync terminal connected to the 
AMPLIFIER IN ungrounded _ terminal 
(J12) of the master control unit. This 
permits locking the scope’s sweep to 
the frequency of the signal being 
observed, because using the internal 


TUBE CHART 


Vi, V2, V3, V4 

7193, 6J5, one half 6SN7, one half 6CG7 

v5 

954 (triode nected 

6J7 (triode r ted), 
6CG7, 6J5, 6C4. 

Vvé, V7 

954, 6SJ7, 6J7 


6SJ7 (trio 
ne half 


nnected), 


éSN7, one half 





Ri, 2, 24, 33, 35, 36—47,000 ohms, 2 watts 

R3, 4—12,000 ohms 

R5, 9—220,000 ohms 

Ré, 10, 15, 19, 30, 31, 32—1 megohm 

R7, 11—3.9 megonms 

R8, 12—18 megohms 

R13, 22—pot, 100,000 ohms, 2 watts or higher, 
linear taper 

R14, 18—2.2 megohms 

R16, 20—2,200 ohms, | watt 

R17—10,000 ohms, 5 watts 

R21, 25—100,000 ohms, | watt 

R23—22,000 ohms, | watt 

R26, 27—pot, 500,000 ohms, 2 watts or higher, 
logarithmic taper 

R28, 29—1,500 ohms, | watt 

R34—1 000 ohms, 5 watts 

R37—200 ohms, ct or adjustable with slider, 10 watts 

All resistors /z-watt 10% unless noted 

Cl, 2—.001 uf 

C3, 6—0.25 uf 

C4, put 

C7—10-10 pf, 450 volts, electrolytic 

CI—60-40-20 uf, 450, electrolytic 

C8, 10, 1I—I uf, 450 volts 

All capacitors 600 volts unless noted 

CH—I6 h, 50 ma (Stancor C1003 or equivalent) 

Ji, 3, 5—coaxial connectors 

J2, 4—binding posts 

SI—2-pole 4position rotary 

$2—spst toggle 

$3—spdt nonshorting rotary 

T—power transformer: primary 117 volts: secondary 
480 volts ct, 50 ma; 6.3 volts, 2.5 amps 
(Merit P3047 or equivalent) 

Vi, 2, 3, 4—7193 (see text) 

V5, 6, 7—954 (see text) 

v8—7Y4 

VI—OA2 

Vi0—OB2 

Sockets, octal (4) 

Sockets, acorn (3) 

Sockets, 7-pin miniature (2) 

Socket, loctal 

Pilot-lamp assembly with No. 47 bulb 

Chassis, bread pan 7xI! inches 

Miscellaneous hardware 
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syne will often lock the sweep to the 
switching frequency of the electronic 
switch. 

This effect can occur even in the 
balanced output position, due to small 
pulses which occur with the switching 
action. Switching the B PHASING (S3) 
from “+” to “—” reverses the phase 
of the B-channel output, providing a 
simple way to identify the two images 
being compared. The frequency controls 
(COARSE and FINE—S1 and R13) can 
be adjusted to give traces of varying 
length in each channel image. If the 
frequency is adjusted to some multiple 
of the sweep frequency, the switching 
patttern will be stationary, but slight 
frequency drifts in the switch multi- 
vibrator will usually cause such a 
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pattern to be unsteady. For effective 
comparison of the output images, a 
stationary switching pattern is a dis- 
advantage. Adjustment of the FINE FRE- 
QUENCY CONTROL (R13) to _ provide 
minimum coincidence of switching pat- 
terns will give switched images of 
apparent continuity, with a very dim 
background haze, formed by the moving 
switching traces. 

The frequency response of the ampli- 
fier channels of the electronic switch 
is moderately limited—approximately 
uniform from 10-10,000 cycles, and 
down Jess than 25% at 25,000 cycles. 
Although this may seem ineffective for 
high-quality amplifier checking, it 
not—the two channels are essentially 
identical in response and can be used 
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Fig. 2— Circuit of the 9-tube unit is straightforward 
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effectively for comparative display of 
sine-wave patterns at frequencies up to 
150,000 cycles. Each amplifier channel 
can be checked by removing the switch- 
ing tube (V3 and V4) and pentode 
(V6 or V7) of the channel not being 
checked. This is the only simple way 
to set up such a test since, under 
switched operating conditions, the in- 
active amplifier is biased to cutoff and 
the switching tube with its cathode 
connected to the active amplifier pen- 
tode cathode is cut off by a negative 
grid pulse from the multivibrator. 


Using the electronic switch 


With the electronic switch completed 
and checked out, it is incorporated into 
the amplifier test setup by connecting 
the CHANNEL A input to the input of 
the amplifier under test, the CHANNEL 
B input to the output of the amplifier 
(across its output load) and the SWITCH 
OUTPUT to the scope’s vertical input. 
With the master control unit described 
in the March, 1958, article of this 
series, these connections are provided 
by connecting the three cable connec- 
tion terminals to the corresponding 
master control terminals and setting 
the scope switch to the electronic switch 
position. 

During any test, except intermodu- 
lation, the electronic switch, with GAIN, 
BALANCE and PHASING properly set, will 
provide input and output waveforms 
for visual comparison superimposed 
(Fig. 3) or separated (Fig. 4), in phase 
(Fig. 5) or with opposite phasing (Fig. 
6). Distortion introduced by the ampli- 
fier—differences in waveform between 
input and output—are more easily 
recognized by this comparative display 
than by alternate viewing. 

One basic test of amplifier perform- 
ance—phase shift introduced by the 
amplifier—is easily made by using the 
electronic switch and an oscilloscope. 
The phase shift, in degrees, introduced 
at a given frequency is determined by 
measuring the horizontal displacement 
between the input and output wave 
images, dividing this displacement by 
the wavelength (length of the image 
of 1 cycle) of the images and multiply- 
ing the result by 360. These values are 
determined by adjusting the GAIN con- 
trols of the electronic switch to provide 
input and output images of identical 
amplitude, permitting both the wave- 
length and the displacement to be 
measured along any horizontal line on 
the oscilloscope pattern (see Figs. 7 
and 8). If nonlinearity of the scope’s 
sweep tends to compress part of the 
image, sweep frequency should be re- 
duced and amplitude increased to pro- 
vide patterns running over several 
cycles, and the measurements made in 
the portion of the image where sweep 
nonlinearity is minimum. 

Phase shift in itself is of little sig- 
nificance with regard to an amplifier’s 
sound-reproduction quality, but it is a 
critical element in the use of feedback 
which most high-quality amplifiers em- 
ploy. In any amplifier, the phase shift 
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as well as the amplitude response varies 
with frequency and, to avoid oscillation 
in the amplifier, gain around the feed- 
back loop (open, not closed loop) must 
be less than 1 at any frequency at 
which the phase shift:is 180°.* For 
definite stability this gain must remain 
less than 1 for all frequencies with 
phase shift above 180°. 

Using the electronic switch as a 
square-wave generator for audio am- 
plifier appraisal is possible with the 
help of the master control unit. Trans- 
fer the amplifier input leads from the 
master control terminals to the binding- 
post terminals of the electronic switch 
and set the OSCILLOSCOPE switch to the 
VOLTMETER position, and the VOLTMETER 
switch to the OUT position. No provi- 
sion was made in the master control 
unit for switching the square-wave 


Fig. 3—Sine wave at amplifier in- 
put superimposed on distorted out- 
put waveform. 


Fig. 5—Two signals exactly in phase 
appear as one trace. 


Fig. 7—Phase shift shown in this 
display is about 25°. 


TEST INSTRUMENTS 


output of the electronic switch into 
the amplifier input because square- 
wave testing’ is essentially qualitative 
and is less accurate, less definitive and 
more complicated in interpretation than 
the specific tests described in this 
series. END 
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Fig. 4—Separated display of signals 
shown in Fig. 3. 


Fig. 6—Flipping the phase switch 
reverses the B channel signal. 


Fig. 8—Another phase-shift test dis- 
play. The phase shift is about 68°. 
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Five-transistor unit puts a portable 


10-meter receiver in your hands 


By DON HALL, W50BS* 


FTER being confined to ths 
BATTERY oratory, audio and bi 
radio, for the first few 
of its life, the transist 
finding its way into the hams! 
Because it is a new device to the 
many have hesitated to make fu 
of transistors in their geai 
This article describes a 10 
receiver that uses low-cost 
available transistors. The 
formance is not equal to that 
large communications receiver, 
good enough to provide the 
with a useful unit. A 5-xv s 
plainly audible, and the inherent 
ing action of the superregens 
detector keeps the output constant 
a wide range of input signals 
critical circuitry and ease of ad 
ment make this receiver ideal f 
SPEAKER ham just getting started witl 
sistor circuitry. 
| (Below) The preferred layout. : 
Receiver circuit 
A block diagram of the 
shown in Fig. 1. Functionally, 
different than a comparable 
tube set. The receiver consists 


* Circuit Development Engineer 
Texas Instruments, Inc 
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When conditions are right, there is no limit 
to the distance possible on the !0-meter band 
Listening tests show that this little set can 
really reach out. Within a short time after 
starting it up, phone hams had been picked up 
coast to coast and from South America 

Selectivity is less favorable. A single strong 
station can completely blot out several weak 
ones on other frequencies. Also, the regenera- 
tion contro! affects frequency, so it should not 
be touched after being set to optimum. 

During the tests, a noiselike kind of distor- 
tion made it impossible to understand strong 
stations. It was cured by placing a large elec- 
trolytic (250 uf at 25 volts) across the battery 
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With power on, a hiss should be heard 
from the speaker. If not, vary the 
REGENERATION control until you hear 
RF DETECTOR the hiss indicating the detector is 
AMPLIFIER 2N309 operating. A 28-me signal from either 
2N2468 a grid-dip mete r other signal source 
should be applied to the antenna input. 
With C8 set for maximum capacitance, 
adjust the slug in L3 until the signal 
Fig. 1—Block diagram of the all-transistor set. is heard. Whi e tuning ¢ 8 through its 
entire range, the hiss should continue, 
rf amplifier, superregenerative detector, this stage is taken across the emitter indicating detector operation over the 
audio driver and push-pull audio output _ resistor R6. whole band 
stages. The audio signal contains a large Apply a 29-me signal and tune it in. 
Fig. 2 shows the receiver’s circuit. amount of the quench frequency, which Adjust the slugs in Ll and L2 for 
The rf stage uses a 2N248 inacommon- would tend to overload the following maximum signal. This completes the 
emitter amplifier circuit. The input audio stages. A simple filter consisting alignment, making the receiver ready 
from the antenna is connected to a tap of R15 and C13 removes most of the to use. A couple of details might be 
on the coil in thé base circuit. The quench voltage and allows the desired mentioned at this point. Varying the 
coil’s tuning is very broad because of audio to pass on to the volume control. regeneration control will change the 
the base circuit’s input resistance. The audio driver stage uses a 2N238. detector’s frequency, but once this 
Resistors Rl and R3 set the base-bias Biasing network R8, R9 and R10 oper- control is set it need not be changed. 
voltage. R2 maintains the desired ates in the same manner as its counter- The tuning of Ll, as mentioned pre- 
emitter current. The collector tuned part in the rf stage. A transformer’ viously, is very broad. 
circuit consists of L2 and C5. couples this stage to the push-pull The set’s performance is quite star- 
Coils L2 and L3 are not inductively output. Capacitor C17 helps to atten-  tling, considering its size and power 
coupled. The shield shown in the sche- uate any quench-frequency' signal consumption. Several types of an- 
matic helps insure this. Capacitor C6 which was not eliminated at the stage’s tennas have be: used, ranging from 
acts as a coupling between the two _ input. a mobile whip to a pair of TV rabbit 
coils. As its value goes up, the coupling The output stage is operated class B- ears. Good signals have been heard 
decreases. to provide plenty of power when needed, with all of them. The input is designed 
The superregenerative detector uses while keeping the average battery for a 50-ohm unbalanced line and the 
an easily adjusted circuit that is very drain low. Any size speaker may be receiver works best with a good an- 
tolerant of transistors. A 2N309 is used used. The maximum audio output is tenna. 
here. Though intended for 455-ke if 250 milliwatts, more than adequate for This transist t cannot compete 
amplifier circuits, it works well as an good room volume. with a good communications receiver, 
oscillator in the 10-meter range. A The TUNING, REGENERATION and VOL- and loud signa tend to capture the 
2N248 may also be used here if de- UME controls are mounted on the front set to some degree. A large amount of 
sired, but is more expensive. The cir- panel. The REGENERATION control could limiting gives ave action which keeps 
cuit is basically a grounded-base oscil- be made a small trimmer capacito very strong stations from “blasting” 
lator with an R-C timing network _ since it is seldom touched in normal! the speak« 
(R5 and C9) providing the quench’ operation. A small speaker may be If you want to gain some experience 
frequency for superregenerative opera- used, but will not be as efficient as with transist ind at the same time 
tion. The capacitor from collector to somewhat larger ones. build a very useful addition to 
emitter, Cll, controls the feedback. e ham gear, | recommend this 
It is adjusted to insure oscillation over Final steps little receive It will provide many 
the entire band. Audio output from Adjusting of the receiver is simple. hours of good 10-me listening. END 
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RI—3,900 ohms Cé—68 yuf, mica or ceramic Ti—driver transformer: primary, 10,000 ohms: 

R2, 4, 6, 10, 15—1,000 ohms C8—5 uuf, variable secondary, 2,000 ohms ct : 

R3—22,000 ohms C9, 17—.001 uf, ceramic (Gramer-Halldorson GHII7 or equivalent) 

R5—220,000 ohms Cii—!.5-7 uuf, trimmer 2—output transformer: primary, 700 ohms ct; 

R7—pot, 2,500 ohms, audio taper, with spst switch Cl2, 15—I5 yf, 6 volts, electrolytic secondary, 4, 8 or 16 ohms 

R8—2,200 ohms Ci3—0.! uf, paper (Gramer-Halidorson GH6 or equivalent) 

RI—15,000 ohms Clé—100 yf, 6 volts, electrolytic VI—2N248 (Texas Instruments) 

RI !|—27 ohms Ci8—.05 -f, ceramic V2—2N309 (Texas Instruments) 

R12—2,700 ohms J—coaxial connector V3—2N238 (Texas Instruments) 

R13, 14—10 ohms LiI—I0 turns No. 23 enameled wire, close-wound, V4, 5—2N185 (Texas Instruments) 

All resistors '/2-watt 10% unless noted tapped at 5 turns, on Cambridge Thermionic Speaker ; 

Cl, 2, 4, 10, 14—.01 uf, ceramic PLS-5 form with green slug Metal shields (2) 

C3, 7—18 uuf, mica or ceramic L2, 3-10 turns No. 3 enameled wire, close-wound Transistor sockets (5) : 

CS5—22 uuf, mica or ceramic on Cambridge Thermionic PLS-5 form with Battery, 9 volts (Burgess 2N6 or equivalent) 
green slug Miscellaneous hardware 


Fig. 2—Low power drain makes portable battery operation practical. 
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TRANSISTOR PORTABLE RADIO KIT 


Fun for the whole family, this easy-to-build 6-transistor 
portable radio is ready to go wherever you go. The modern 
molded plastic case with pull-out carrying handle and fully 
enclosed back add beauty and convenience to this splendid 
kit. Six name-brand (Texas Instrument) transistors are used 
for good sensitivity and selectivity. The 4” x 6” PM speaker 
with heavy magnet provides “big set” tone quality. Use of 
this large speaker and roomy chassis make it unnecessary to 
crowd components adding greatly to the ease of construc- 
tion. Transformers are prealigned making the radio ready 
for use as soon as kit is assembled. A built-in rod-type an- 
tenna assures good reception in all locations. Six standard 
flashlight batteries are used for power, providing extremely 
long battery life (between 500 and 1,000 hours) and they 
can be purchased anywhere. Stylish cabinet is two-tone 
blue molded plastic with gold inlay and measures 9” L. 
x 7” H. x 334” D. Shpg. Wt. 6 Ibs. 


MODEL XR-1L: Identical to XR-1P except in handsome 
leather case instead of plastic case. Leather carrying strap 
included. Shpg. Wt. 7 Ibs. 


LEATHER CASE: Can be purchased separately if de- 
sired. Fits all XR-1P and earlier XR-1 chassis. No. 93-1. 
Shpg. Wt. 3 Ibs. $6.95. 


_ NAVIGATE BY — 
PORTABLE RADIO 


tion finder. It receives aeronautical and ma- 
rine beacons as well as standard band broad- 
casts with startlingly clear tone reproduction 
over a long range. Covering the beacon band 
from 200 to 400 ke and broadcast band from 
540 to 1620 kc, the DF-2 is designed to 
take directional “fixes” on both aircraft and 
marine beacons as well as standard broad- 
cast stations, while providing the entertain- 
ment of a high quality transistor portable 
radio. You are able to receive aircraft 
weather reports every thirty minutes and 
constant Coast Guard beacons on the 200 to 
400 ke band. A dial light is provided for 
night operation. Power is supplied by six 
standard flashlight batteries which will last 
you up to one year under normal operation. 
‘Shpg. Wt. 9 Ibs. 
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HEATHKIT 
MODEL XR-1P 


MODEL XR-1L $3495 


MODEL PC-1 


MODEL IA-1 


aa! ad 
MODEL TIi-1 


$2595 


POWER CONVERTER KIT 


our TV set, radio, 
electrical equipment 
directly from y It boat or car bat- 
tery. With the Heathkit Power Converter 
you can enjoy ynvenience of home 
electricity whether boat cruising or on 
automobile trips. Two power transistors 
are employed for years of trouble-free, de- 
pendable service. No moving parts to wear 
out, no tubes to replace. Shpg. Wt. 8 Ibs. 


Now you cal 
razor, and other A‘ 


ELECTRONIC IGNITION ANALYZER 
KIT 


Ideal for use on automobiles, boats, air- 
craft engines, etc., the IA-1 checks ignition 
systems with the engine in operation (400 
to 5,000 RPM). Shows the condition of 
coil, condenser, points, plugs and ignition 
wiring. Shows complete engine cycle or just 
one cylinder at a t Two test leads are 
supplied, each 10’ long, which will enable 
you to reach eitl the breaker points or 


the spark plug wires. Shpg. Wt. 20 Ibs. 


ELECTRONIC TACHOMETER KIT 


Useful on inboard and outboard boats, as 
well as in auto biles, the TI-1 operates 
directly from the spark impulse of the en- 
gine. Use on any spark ignited 2 or 4 cycle 
engine of any number of cylinders. Com- 
pletely transistorized, it works with 6, 8, 
12, 24 or 32 volt DC systems. Indicates 
revolutions-pet rom 0 to 6,000. 
Calibration contro! provided for adjusting 
to engine type. Easy-to-build and easy-to- 
install. Shpg. Wt. 4 Ibs 





PROFESSIONAL OSCILLOSCOPE KIT 


Everything you could possibly want in an oscilloscope is found in the 
new Heathkit model OP-1. Featured are DC coupled amplifiers and 


also DC coupled CR tube un-blanking. The triggered sweep circuit 
will operate on either internal or external signals and may be either 


HEATHKIT 
MODEL OP-1 


AC or DC coupled. The polarity of the triggering signal may also be 
selected, and any point on the waveform may be selected for the start 
of the sweep by using the “triggering level” control. An automatic 
position is also provided, in which the sweep recurs at 50 cycle rate, 
but can be driven over a wide range of frequencies with no additional 
adjustment. Prewired terminal boards are used for rapid, easy assem- 
bly of all critical circuits. Power supply is transformer operated utiliz- 
ing silicon diode rectifiers and is fused for protection. Handsome 
cabinet features silver anodized front panel with red and black 
lettering and matching knobs. Shpg. Wt. 34 Ibs. 


VARIABLE VOLTAGE 
REGULATED POWER 
SUPPLY KIT 

Invaluable in experimental and 
design work, the PS-4 eliminates 
the need for building up a sepa- 
rate power supply for each new 
circuit tried. It provides a con- 
venient source of variable regu- 
lated B+, variable bias voltage 
and filament voltage for labs and 
work shops. The PS-4 supplies 
regulated B+ output continuously 
variable from 0 to 400 volts DC 
at up to 100 ma, bias voltage vari- 
able from 0 to —100 volts DC at 
1 ma, and filament voltage of 6.3 
volts AC at 4 amps. Separate 
panel meters continuously moni- 
tors voltage and current output. 
Rugged, top-rated components 
used throughout for long, reliable 
service. Shpg. Wt. 16 lbs. 
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TEST OSCILLATOR KIT 


Provides the test frequencies most 
often used by servicemen in re- 
pairing and aligning modern 
broadcast reeeivers. Five fixed- 
tuned frequencies (262 kc, 455 ke, 
465 kc, 600 kc and 1400 kc) are 
quickly selected for troubleshoot- 
ing or alignment of the IF fre- 
« uency and high and low end of 
the broadcast band for proper 
tracking. Shpg. Wt. 4 Ibs. 
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MODEL TO-1 
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MODEL sG-s $1950 


RF SIGNAL 

GENERATOR KIT 

A “must” for any beginning serv- 
iceman, this indispensable instru- 
ment is used for aligning tuned 
circuits quickly and tracing signals 
in faulty RF, IF and audio cir- 
cuits. Covers 160 kc to 110 mc on 
fundamentals in five bands and 
from 110 mc to 220 mec on cali- 
brated harmonics. Coils are pre- 
wound and calibrated. Complete 
with output cable and instruc- 
tions. Shpg. Wt. 8 Ibs. 
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MODEL AG-9A $B45O 


AUDIO SIGNAL 
GENERATOR KIT 

This unique generator uses three 
rotary switches to select two 
significant figures and a multi- 
plier to determine audio fre- 
quency, allowing return to the 
exact frequency previously mea- 
sured when making multiple fre- 
quency measurements. Covers 
10 CPS to 120 ke with less than 
-1 of 1% distortion between 20 
and 20,000 CPS. Shpg. Wt. 10 
Ibs. 
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HEATHKIT 
MODEL O-12 


$1799 


HEATHKIT 
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“EXTRA DUTY” 5° 
OSCILLOSCOPE KIT 


Laboratory quality at utility scope price 
makes this ment an unusual value. 
The Heath patented sweep circuit func- 
tions from 10 CPS to better than 500 ke in 
five steps, giving you five times the usual 
sweep obtained in other scopes. Vertical 
frequency response extends from 3 CPS 
to 5 mc +1.5 db —5 db without extra 
switching. An automatic syne circuit with 
self-limiting cathode follower provides 
excellent linearity and lock-in character- 
istics. Extremely short retrace time and 
efficient blanking action are characteristic 
of this scope. Frequency response of the 
horizontal amplifier is within + 1 db from 
1 CPS to 200 ke. Horizontal sensitivity is 
0.3 volts RMS-per-inch. Construction is 
simplified through the use of two etched 
meta] circuit boards and precut, cabled 
wiring harness. Complete step-by-step 
instructions and large pictorial diagrams 
are supplied for easy assembly. An ideal 
scope for all service applications as well 

in standard or color TV servicing. 
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MODEL TS-4A $4.Q50 


TV ALIGNMENT 
GENERATOR KIT 

TV service technicians will ap- 
preciate the outstanding features 
found in this sweep generator. 
Provides essential facilities for 
aligning FM, monochrome TV 
or color TV sets. The all-elec- 
tronic sweep circuit employs a 
trouble-free controllable induc- 
tor which varies frequency by 
magnetic means. An unusual 
buy at this low price. Shpg. Wt. 
16 lbs. 
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MODEL co-1 $4 Q95 


COLOR BAR AND 
DOT GENERATOR 
The CD-1 combines the 
basic color servicing instru- 
ments, a color bar and white dot 
generator in one versatile and 
portable unit, which has crystal 
controlled accuracy and stabil- 
ity for steady lock-in pattern 
(Requires no external sync 
leads.) Easy-to-build and easy 
to-use. No other generator on 
the market offers so many fea- 
tures at such a great price sav 
ing. Shpg. Wt. 13 Ibs 
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ETCHED CIRCUIT VTVM KIT Neate aaa 
7 , Ideal for use in portable appli- 
Time proven for dependability, accuracy and f wpe Hn ee 
overall quality, the V7-A is one of the wisest Oa sce keh elie Pigalle b om 
investments you can make for your electronic OS hop. The combination function 
workshop or lab. Its multitude of uses will make . j range switch simplifies opera- 
it one of the most often used instruments in A ae paren mca me gh a 
your possession. Use it to measure all operating ee Cae , | Bema a $000 ohne, “chee sce 
voltages and potentials such as B+ and AC-DC, ge NE Ds Sane SS ranges are 0 to 10 ma and Oto 
or straight AC power supplies, filament voltage, TTR te ma. Ohmmeter ranges are 0 
bias voltage, AVC voltage, line voltage, etc. Pee hoe pot gems ee 
Ideal for measurements in all types of AM, FM Bnet eee | ised throughout. Small and 
and TV circuits. Checks discriminator or detec- — HEATHKIT mpact, take it with you wher- 
tor operation, AVC or AGC performance, J; ‘ MODEL N-1 aver 7Ou GO. Very papular wih 
while the ohmmeter may be used to measure ; gg ne ll re Ra 
circuit continuity, circuit resistance, to test out re C battery are included with 
individual components with resistance measure- tn he kit. Shpg. Wt. 3 Ibs. 
ment, or to trace circuit wiring through cables or : 
chassis openings. Front panel controls consist 
of rotary function switch and a rotary range ; 20,000 OHMS/VOLT 
selector switch, zero-adjust and ohms-adjust VOM KIT 
controls. Precision 1% resistors are used in the HEATHKIT Portable and accurate, this kit 
voltage divider circuit for high accuracy and an MODEL V7-A features a SO ua 414" meter and 
etched circuit board is employed for most of the 4 si high Breve sp; nl 
circuitry. The circuit board not only simplifies aaa power seanieed: Provides 
assembly but permits levels of circuit stability a total of 25 meter ranges on a 
not possible with ordinary conventional wiring pict : ered eon tl r" 
20,000 ohms- “ve anc 
methods. Shpg. Wt. 7 Ibs. i ciceesh: A tees 
suring ranges are 0-1.5, 5, 50, 
150, 500, 1,500 and 5,000 volts 
HEATHKIT AC and DC. Measures direct 
MODEL MN-1 rrent in ranges of 0-150 ua, 


150 ma, 500 ma and 15a. 


TUBE CHECKER KIT ‘ . ance multipliers are X 1, 


nd X 10,000. Covers 
Brand new in every respect, the TC-3 features outstanding performance and SSO Se te Eee es Serer 
ease of operation. Sockets are provided for 4-pin, 5-pin, 6-pin, 7-pin, large, ar maaan Ge ae 
7-pin miniature, 7-pin sub-miniature, octal, loctal, and 9-pin miniature tubes. eries and test leads included. 
Protection against obsolescence is provided by a blank socket to facilitate pg. Wt. 6 Ibs 
modification for checking newly added tube types. A 10-lever switch makes it 
possible to connect any element to any other element regardless of the pin 
numbers involved. A neon bulb indicator shows filament circuit continuity and Ja ; AUDIO VTVM KIT 
leakage or shorts between elements. A specially designed spring loaded roll 4cuum tube volt meter 
chart mechanism permits the roll chart to run freely throughout its entire ee, | empha stability, broad fre- 
length without binding. agen ines rage herd 
Thumb wheel drive knobs are wth critica ve Jenene Features 
provided on both sides of the . 2 large 44%" 200 ua meter with 
panel to accommodate the p aceagendnpinen tm ato he i 
left handed operator. Com- seats: Sifungesa Aa iiae 
pact and small in size, the value of 1 millivolt to a 
TC-3 is ideally suited for port- ximum of 300 volts AC 
able applications. Both the - ~ a ee oe i on 
roll chart and the meter are MODEL AV-3 500 volts. Ib: caumes cbNer 
HEATHKIT illuminated to facilitate use $2995 52 db. 1% precision 
MODEL TC-3 Co ee ss eesutuap. Seremnany 
4 e is essentially flat from 
200 ke. Shpg. Wt. 


eeeeeeereeeeee 


eeeereeeeeeee 


MODEL CT-1 $7795 


IN-CIRCUIT 
CAPACI-TESTER KIT 
I handy kit checks capaci- 
r »pen”’ or “‘short”’ right 
Detects open ca- 
from about 50 mmf, 


& 


nted by an excessive low 
ilue. Checks shorted 
MODEL C-3 $1950 rs up to 20 mfd (not 
inted b ess than 10 ohms). 
CONDENSER ( \ bypass, blocking and 
CHECKER KIT pacitors of the paper, 
Check unknown condenser and r ceramic types. (Does 
resistor values quickly and ac t leakage nor check 
curately as well as their oper condensers.) Elec- 
ating characteristics with this at eye”’ tube is used 
fine instrument. All values are ° f j k indication. A 5-posi- 
read directly on a calibrated ° tion switch is featured 
scale. An electron beam “‘eye trols the power to the 
tube indicates balance and leak- ‘ and selects the test 
age. A valuable addition to any ade. Easy to build and 
service shop or lab. Shpg. Wt. e. Test leads included 
7 Ibs. shpg. Wt. 5 Ibs. 


MODEL T-4 
$1995 


VISUAL-AURAL 

SIGNAL TRACER KIT 
New in every respect the T-4 
features a built-in speaker and 
electron beam “‘eye”’’ tube for 
signal indication, and a unique 
noise locator circuit. Ideal for 
use in AM, FM and TV circuit 
investigation. Transformer op- 
erated for safety and high effi- 
ciency. Complete with test leads 
and informative construction 
manual, Shpg. Wt. 5 Ibs. 


MODEL BE-5 $3995 


LOW RIPPLE BATTERY 
ELIMINATOR KIT 
Completely up to date the BE-5 
will power all the newest tran- 
sistor circuits requiring 0 to 12 
volts DC, and the new hybrid 
automobile radios using both 
transistors and vacuum tubes. 
An extra low. ripple filter circuit 
is employed holding AC ripple 
down to less than .3%. Doubles 
as a battery charger or marine 
converter. Shpg. Wt. 21 Ibs. 
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“APACHE” HAM TRANSMITTER KIT 


This beautifully styled transmitter has just about everything you 
could ask for in transmitting facilities. The ““Apache” is a hig! 
quality transmitter operating with a 150 watt phone input and 
180 watt CW input. In addition to CW and phone operation, 
built-in switch selected circuitry provides for single-sideband 
transmission through the use of a plug-in external adapter. A 
completely redesigned, compact and stable VFO provides low 
drift frequency control necessary for SSB transmission. A slide 
rule type illuminated rotating VFO dial with full gear drive 
vernier tuning provides ample bandspread and precise fre 
quency settings. The bandswitch allows quick selection of the 
amateur bands on 80, 40, 20, 15 and 10 meters (11 m with 
crystal control). This unit also has adjustable low-level speec 
clipping and a low distortion modulator stage employing two 
of the new 6CA7 /EL34 tubes in push-pull class AB operatior 
Time sequence keying is provided for “‘chirpless’’ break-in CW 
operation. The final amplifier is completely shielded for greater 
TVI protection and transmitter stability. A formed one-y 
cabinet with convenient access hatch provides accessibility 
tubes and crystal socket. Die-cast aluminum knobs and front 
HEATHKIT Built-in cooling fan panel escutcheons add to the attractive styling of the trans 
MODEL TX-1 mitter. Pi network output coupling matches antenna impe- 
Rotating Slide Rule Dial dances between 50 and 72 ohms. A “spotting” push button is 
$2 95 provided to allow tuning of the transmitter before switching 
34 Compact, Stable, VFO on the final amplifier. This feature also enables the operator 
to “‘zero-beat” an incoming frequency without placing the 
transmitter on the air. Equip your ham shack now for top 
transmitting enjoyment with this outstanding unit. Shpg 


$50.00 required on C.O.D. orders. Shi i / 
unless otherwise specified. a ee 


Provision for SSB Adapter 


ee ae 


SINGLE SIDEBAND ADAPTER KIT 


Designed as a compatible plug-in 
adapter for the model TX-1 it can also 
me | be used with transmitters similar to the 


.. DX-100 or DX-100-B by making a few 
’ simple circuit modifications and stil! re- 
‘tain the normal AM and CW functions. 
Easy to operate and tune, the adapter 
employs the phasing method for gener- 
a single sideband signal, allowing 
operation entirely on fundamental fre- 
quencies. The critical audio phase shift 
network is supplied, completely pre- 
assembled and wired in a sealed plug-in 
unit. Features include single-knob band- 
ep switching for operation on 80, 40, 20, 
’ 15 and 10 meters, an easy-to-read panel 
HEATH COMPANY meter, built-in electronic voice control 
Benton Harbor 20, Michigan F . with anti-trip circuit. Enjoy the advan- 
tages of SSB operation by adding this 
fine kit to your ham shack now. Shpg. 
Wt. 14 Ibs. 


MODEL 
DX-100-B 


$1895° 


$50.00 deposit required on 
C.0.D. orders. Shipped mo- 
tor treight unless otherwise 
specified. 


MODEL Dx-20 $35595 
DX-20 CW TRANSMITTER 
KIT 


MODEL Dx-40 $G 495 


DX-40 PHONE & CW 
TRANSMITTER KIT 


Operates on 80, 40, 20, 15, 11 
and 10 meters, using a single 
6146 tube in the final for 75 watt 
plate power input CW, or 60 
watts phone. Single-knob band- 
switching, pi network output, 
complete shielding, provision 
for three crystals and VFO. 
D’Arsonval movement panel 
meter. Shpg. Wt. 25 Ibs. 


DX-100-B PHONE & CW TRANSMITTER KIT 

The same fine performance of the time proven DX-100 is retained in the 
DX-100-B with improvements in the crystal and loading circuits. The one- 
piece formed cabinet has convenient access hatch for changing crystals, etc. 
and the chassis is punched to accept sideband adapter modifications. Features 
a built-in VFO, modulator and power supply, complete shielding to minimize 
TVI, and a pi network output coupling to match impedances from 50 to 72 
ohms. RF output is in excess of 100 watts on phone and 120 watts on CW. 
Covers 160 through 10 meters. Single-knob bandswitching and illuminated 
VFO dial and meter face. RF output stage uses a pair of 6146 tubes in parallel, 
modulated by a pair of 1625's. Designed for easy assembly. Measures 1154” 
H. x 1914” W. x 16” D. Shpg. Wt. 107 Ibs. 


This fine unit covers 80, 40, 20, 
15, 11 and 10 meters with single 
knob bandswitching. Features 
a 6DQ6A tube in the final for 
50 watt plate power input 
network output, complete 
shielding to minimize TVI. Eas 
to build with complete instruc- 
tions supplied. Shpg. Wt. 19 Ibs 
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*“*MOHAWK"’ HAM RECEIVER KIT 


Designed for ham band operation and for maximum stability 
and accuracy, the Heathkit ““Mohawk”’ receiver will let you 
enjoy ham activities to the utmost. This 15-tube receiver fea- 
tures double conversion with IF’s at 1682 kc and 50 kc and 
covers all the amateur frequencies from 160 through 10 meters 
on seven bands. An extra band is calibrated to cover 6 and 2 
meters using a converter. The “Mohawk” is specially designed 
for single-sideband reception with crystal controlled oscillators 
for upper and lower sideband selection. A completely pre- 
assembled, wired and aligned front end coil /bandswitch as- 
sembly assures ease of construction and top performance. 
Many more important features are provided in this outstand- 
ing receiver for dependable and effective amateur communi- 
cations. Ruggedly constructed with well rated components 
throughout. Shpg. Wt. 66 lbs. Matching accessory speaker kit; 
optional extra. Model AK-5. $9.95. Shpg. Wt. 8 Ibs. 


* Prewired and Aligned 
Coil /Bandswitch Assembly 
* Crystal Controlled 
Oscillators for 
Drift-Free Reception 


HEATHKIT 


MODEL RX-1 


MODEL AM-2 %45595 


REFLECTED POWER 
METER KIT 

Check the match of your an- 
tenna transmission system by 
measuring the forward and re- 
flected power or standing wave 
ratio from 1:1 to 6:1. Handles 
a peak power of well over | kilo- 
watt and may be left in antenna 
feed line. No external power re- 
quired. 160 through 6 meters. 
For 50 or 75 ohm lines. Shpg. 
Wt. 3 Ibs. 


FEBRUARY, 1959 


: $B95 


MODEL B-1 
BALUN COIL KIT 


Unbalanced coax lines can be 
matched to balance lines of 
either 75 or 300 ohms by using 
this balun coil kit. Use without 
adjustment from 80 through 10 
meters at power up to 200 watts. 
May be located any distance 
from transmitter or antenna. 
Protective cover included. Shpg. 
Wt. 4 Ibs. 
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HEATHKIT 
MODEL AR-3 


(LESS CABINET) 


ALL-BAND RECEIVER KIT 


A fine receiver for the beginning 
ham or short wave listener. Fre- 
quency coverage is from 550 ke to 
30 me in four bands. Features in- 
ude bandswitch, bandspread tun- 
1g, phone-standby-CW switch, an- 
tenna trimmer, noise limiter, RF 
and AF gain controls and head- 
phone jack. Easy to build. Shpg. 
Wt. 12 Ibs 
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HEATHKIT 
MODEL VHF-1 


$2395 


ELECTRONIC VOICE 
CONTROL KIT 

This unique device lets you 
switch from receiver to trans- 
mitter merely by talking into 
your microphone. Provision is 
made for receiver and speaker 
connections and also for a 117 
volt antenna relay. Adjustable 
to all conditions by sensitivity 
and variable time delay controls 
provided. Shpg. Wt. 5 Ibs. 


MODEL VX-1 


“Q'' MULTIPLIER KIT 

Use with any receiver with IF fre- 
quency between 450 and 460 kc to 
add additional selectivity for sepa. 
rating two signals or to reject one 
signal and eliminate heterodyne. A 
great help on crowded phone and 
CW bands. Not for use with AC-DC 
type receivers. Simple to connect 
with cable and plugs supplied. Shpg. 
Wt. 3 Ibs 


eee eee eee eeeereeeee 


“AUTOMATIC'' CONELRAD 
ALARM KIT 
This easy-to-build device gives in- 
stant warning and cuts AC power to 
your tra tter when a monitored 
ff-the-air’’. Use with 
eiver having an AVC 
sitivity control adjusts 
1s AVC levels. Incorporates 
uty six-ampere relay and 
manual “reset’’ button to reactivate 
the transmitter. Complete instruc- 
tions provided for connection to 
receiver. Shpg. Wt. 4 Ibs. 


circuit. A 
to var 
a heavy « 
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$1950 


VARIABLE FREQUENCY 
OSCILLATOR KIT 
Far below the cost of crystals to ob- 
t 1 the same frequency coverage 
s VFO covers 160, 80, 40, 20, 15, 
i 10 meters with three basic 
osc Better than 
10 volts RF output on fundamen- 
tals. Requires only 259 volts DC at 
a, and 6.3 VAC at 0.45 a. 
Illuminated dial reads direct. Shpg. 
Wt. 7 Ibs 


MODEL VF-1 


lat frequencies. 


15 to 20 m 
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STEREO EQUIPMENT CABINET KIT 


This superbly styled cabinet ensemble is designed to 
hold your complete home stereo hi-fi system, con- 
sisting of a “stereo equipment center’’ flanked by 
two individual “stereo wing speaker enclosures” 
The unit has room for all the components required 
for stereo sound. Although designed to hold Heath- 
kit stereo components, it is not frozen to this ar- 
rangement. The kit is supplied with mounting panels 
precut to accommodate Heathkits, but interchange- 
able blank panels are also furnished so you can 
mount any equipment you may already have. The 
precut panels accommodate the Heathkit AM-FM 
tuner (PT-1), stereo preamplifier (SP-!1 & 2), and 
record changer (RP-3). Record changer chassis pulls 
out easily for convenient loading and unloading 
Adequate space is provided for record storage and a 
pair of matching Heathkit power amplifiers (from 12 
to 70 watts). The stereo wing speaker enclosures are 
open backed, cloth grilled cabinets designed to hold 
the Heathkit SS-2 or similar speaker systems. The 
cabinets are available in beautifully grained 34” solid 
core Phillipine mahogany or select birch plywood 
suitable for the finish of your choice. The matched 
grain sliding tape deck access door on top pops-up 
flush when closed. Entire top features a shaped edge 
Hardware and trim of brushed-brass and gold finish 
Rich toned grille cloth is flecked in gold and black 
No woodworking experience required. All parts pre- 
cut and predrilled for easy assembly. Maximum 
overall dimensions (all 3 pieces): 8234" W. x 3614" H 
x 20” D. Center Cabinet: 4714” W. x 3614" H 
x 20” D. 


Beautifully Styled With Plenty of 
Room For The Most Complete 


Stereo System 


MODEL SE-1 (center unit) $4 4{QOS go. we. seo ws. 


MODEL SC-1 (speaker enclosure) $3995 each Shpg. Wt. 42 Ibs. 


Hi-Fi Quit... 


Benton Harbor 20, 
ited allo r-tal 
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HEATHKIT 
MODEL RP-3 


HEATHKIT 
MODEL CE-1 


HIGH FIDELITY 

RECORD CHANGER KIT 

Every outstanding feature you couldask for in a 
record changer is provided in the Heathkit RP-3, the 


CHAIRSIDE ENCLOSURE KIT 


eeeeeeeeeeeee 


The 


Combine all of your hi-fi equipment into one com- 
pact control center and, at the same time add a beau- 
tiful piece of furniture to your home. The CE-1 is 
designed to house AM and FM tuners (BC-1A and 
FM-3A) and the WA-P2 preamplifier along with the 
majority of record changers which will fit in the space 
provided. Changer compartment measures 1734” L. 
x 16" W. x 9%” D. Adequate space is provided in the 
rear of the unit to house any of the Heathkit ampli- 
fiers designed to operate with the WA-P2. Good 
ventilation is achieved through properly placed slots 
in the bottom and back of the enclosure. Overall 
dimensions are 18” W. x 24”Hx 3514” D. All parts are 
precut and predrilled for easy assembly. The Con- 
temporary cabinet is available in either mahogany or 
birch, and the Traditional cabinet is available in ma- 
hogany suitable for the finish of your choice. Beauti- 
ful hardware supplied. Shpg. Wt. 46 Ibs. 


CHSC ESE OEE HEHEHEHH HEHE ES 


most advanced changer on the market today 
unique turntable pause during the change cycle saves 
wear and tear on your records by eliminating the 
grinding action caused by records dropping on a 
moving turntable or disk. Record groove and stylus 
wear are practically eliminated through proper weight 
distribution and low pivot point friction of the tone 
arm. Clean mechanical simplicity and precision parts 
give you turntable performance with the automatic 
convenience of a record changer. Flutter and wow, a 
major problem with automatic changers, is held to 
less than 0.18% RMS. An automatic speed selector 
position allows intermixing 334% and 45 RPM rec- 
ords regardless of their sequence. Four speeds pro- 
vided: 16, 33%, 45 and 78 RPM. Changer is supplied 
complete with GE VR II cartridge with diamond LP 
and sapphire 78 stylus, changer base, stylus pressure 
gauge and 45 RPM spindle. Shpg. Wt. 19 Ibs. 
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“BASIC RANGE" HI-FI SPEAKER 
SYSTEM KIT Assemble it in 


The popularity of this modestly priced speaker sys- : 
tem attests to its high fidelity performance. The SS-2 Just One Eveni ng 
provides an ideal basic speaker for your home hi-fi 

system. Flexibility of design allows it to be used as a 

table top model or as an attractive consolette with 

optional legs. May also be used as a supplementary 

speaker in more advanced systems or as replacement 

speaker for TV sets, etc. The specially designed 

tweeter horn rotates 90 degrees allowing you to use 

the speaker in an upright position if desired, as in the HEATHKIT 
Heathkit stereo wing speaker enclosures. Total fre- MODEL SS-2 
quency range is from 50 to 12,000 cycles-per-second. 

An 8” mid-range woofer covers from 50 to 1,600 CPS 

while a compression-type tweeter with flared horn 

covers 1,600 to 12,000 CPS. Both speakers are by 

Jensen. A variable balance control allows level ad- 

justment of the high frequency speaker. Power rating 

is 25 watts. Constructed of 14” veneer-surfaced ply- 

wood suitable for light or dark finish. All wood parts 

are precut and predrilled for simple, quick assembly. 

An added feature of the SS-2 is that, although an 

outstanding performer in its own right, it may be 

combined with the SS-1B “‘range extending” speaker 

system later to extend the frequency range at the 

high and low ends of the audio range. Build in just 

one evening for many years of listening enjoyment. 


* 
Shpg. Wt. 26 Ibs. = OPTIONAL LEGS 
ATTRACTIVE BRASS TIP ACCESSORY LEGS NO. 91-26 $4.95 
convert SS-2 into handsome consolette. 14” legs 
screw into brackets provided. All hardware included. 

Shpg. Wt. 3 Ibs. No. 91-26. $4.95. 


“RANGE EXTENDING" 
HI-Fl SPEAKER 
SYSTEM KIT 


MODEL HH-1 


"| Designed exclusively for use 

/ with the SS-2, the SS-1B em- 

ploys a 15” woofer and a super 

tweeter horn to extend the 

© | range of the SS-2 to an overall 

"| response of +5 db from 35 to 

| 16,000 CPS. When used to- 

' | gether the two units form an 

integrated four-speaker sys- 

tem and are designed to com- 

bine into a single piece of at- 

“ tractive furniture. Impedance 

. ~ Of the SS-1B is 16 ohms and 

power rating 35 watts. A con- 

ODEL SS-1B trol is provided to limit the 

$ 95 output of the super tweeter. 

99 Constructed of beautiful 34” 

veneer-surfaced plywood suit- 

able for light or dark finish of 

your choice. All parts are pre- 

Extended cut and predrilled for simple 

Frequency Range assembly. No a0 ge ae 

Y experience required. All hard- 

for Your SS-2 ware included. Shpg. Wt. 80 
Ibs. 


“LEGATO” HI-FI SPEAKER 
SYSTEM KIT 


It is difficult to describe in words the performance of 
this magnificent speaker system. You may never find 
absolute perfection in reproduced sound, but the 
Legato comes as close to achieving it as anything yet 
devised. Perfect balance, precise phasing, and ade- 
quate driver design combine to produce the superb 
quality of reproduction inherent in this instrument. 
The crisp, clear high frequencies and rich full bass 
engulf you in a sea of life-like tone. Two 15” Altec 
Lansing low frequency drivers cover frequencies 
from 25 to 500 CPS while a specially designed ex- 
ponential horn with high frequency driver covers 500 
to 20,000 CPS. The unique crossover network is 
built-in making electronic crossovers unnecessary. 
The legato emphasizes simplicity of line and form to 
blend with modern or traditional furnishings. Con- 
structed of 34” veneer-surfaced plywood in either 
African mahogany or white birch suitable for light 
or dark finishes of your choice. All parts are precut 
and predrilled for easy assembly. Shpg. Wt. 195 Ibs. 
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High Fidelity AM 
and FM reception 
in a Single Set 


HEATHKIT 
MODEL PT-1 


Professional Stereo-Monaural AM-FM Tuner Kit 


Enjoy stereophonic broadcasts as well as outstanding individual AM and FM radio 
reception with this deluxe 16-tube AM-FM-stereophonic tuner combination. Features 
include three etched circuit boards for high stability and ease of construction, prewired 
and prealigned FM front end, built-in AM rod antenna, tuning meter, FM-AFC 
(automatic frequency control) with on-off switch, and flywheel tuning. A multiplex jack 
is also provided. AM and FM circuits are tuned individually making it ideal for stereo 
applications since both AM and FM can be used at the same time. A switch selected 
tuning meter functions on either AM or FM. Cathode follower outputs with individual 
level controls are provided for both AM and FM. Other features include variable AM 
bandwidth, 10 ke whistle filter, tuned-cascode FM front end, FM AGC and amplified 
AVC for AM. Anywhere from | to 4 limiters or IF’s assure smooth, non-flutter recep- 
tion on weak or strong stations alike. The silicon diode power supply is conservatively 
rated and is fuse-protected assuring long service life. Flywheel tuning combined with 
new edge-lighted slide-rule dial provide effortless tuning. Use of three printed circuit 
boards greatly simplifies construction. Vinyl-clad steel cover is black with inlaid gold 
design. Shpg. Wt. 20 Ibs. 


( < Cpa © 
HEATHKIT 


pees 


HEATH 
COMPANY 
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MODEL FM-3A 
$2695 
HIGH FIDELITY FM TUNER KIT 


The Heathkit FM-3A Tuner will provide you with 
years of inexpensive hi-fi enjoyment. Features broad- 
banded circuits for full fidelity and better than 10 uv 
sensitivity for 20 db of quieting. Covers the complete 
FM band from 88 to 108 mc. Stabilized, temperature- 
compensated oscillator assures neglible drift after 
initial warmup. Employs a high gain cascode IF am- 
plifier and has AGC. Power supply is built-in. IF and 
ratio transformers are prealigned as is the front end 
tuning unit. Two outputs provided, one fixed, one 
variable, with extra stage of amplification. Shpg. 


MODEL BC-1A 


$26°° 


HIGH FIDELITY AM TUNER KIT 


The BC-1A incorporates many features not usually ex- 
pected in an AM circuit particularly in this low price 
range. It features a special detector using crystal diodes 
and broad band-width IF circuits for low signal dis- 
tortion, Audio response is + | db from 20 CPS to 9 ke 
with 5 db of pre-emphasis at 10 kc to compensate for 
station rolloff. Covers the complete broadcast band 
from 550 to 1600 kc. Prealigned RF and IF coils 
eliminate the need for special alignment equipment. 
Incorporates AVC, two outputs, two antenna inputs 
and built-in power supply. Shpg. Wt. 9 Ibs. 


Wt. 8 Ibs. 


— 
MODEL W646 40995 


“HEAVY DUTY" 70 WATT 
Hi Fi AMPLIFIER KIT 
Designed for “rugged duty” called 
for by advanced hi-fi systems and 
P.A. networks. Silicon diode rec- 
tifiers assure long life and heavy 
duty transformer provides excel- 
lent power supply regulation. Vari- 
able damping control provides 
optimum performance with any 
speaker system. Quick change plug 
selects 4, 8 and 16 ohm or 70 volt 
output and the correct feedback 
resistance. Shpg. Wt. 52 Ibs. 
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MODEL W-5 $HQ75 


25 WATT HI FI 
AMPLIFIER KIT 

Enjoy the distortion-free high fi- 
delity sound from one of the most 
outstanding hi-fi amplifiers avail- 
able today. Features include a 
specially designed Peerless output 
transformer and KT66 tubes. Fre- 
quency response is +1 db from 5 
to 160,000 CPS at 1 watt and 
within 2 db 20 to 20,000 CPS at 
full 25 watts output. Hum and 
noise are 99 db below 25 watts. 
Shpg. Wt. 31 Ibs. 
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MODEL wW-4AM $3975 


SINGLE CHASSIS 20 WATT 
HI Fi AMPLIFIER KIT 

A true Williamson-type high fidel- 
ity circuit, the W-4AM features 
5881 push-pull output tubes and 
a special Chicago-Standard out- 
put transformer to guarantee you 
full fidelity at minimum cost. Har- 
monic distortion is 1.5% and IM 
distortion is below 2.7% at full 20 
watt output. Hum and noise are 
95 db below full output. Taps for 
4, 8 or 16 ohm speakers. Shpg. 
Wt. 28 Ibs. 
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MODEL W-3AM $4,975 


DUAL CHASSIS 20 WATT 
HI Fi AMPLIFIER KIT 
Another famous Williamson-typ 
high fidelity circuit, the W-3AM 
features the famous Acrosound 
TO-300 “‘ultralinear’’ output trans 
former and 5881 tubes. The power 
supply and main amplifier are on 
separate chassis for installation 
flexibility. Harmonic distortion is 
less than 1% and IM distortion is 
less than 1.2% at 20 watts. Shpeg 
Wt. 29 Ibs. 


RADIO-ELECTRONICS 





HEATHKIT 
MODEL SP-2 


(STEREO) MODEL SP-1 (MONAURAL) 


$3725 She Wt. 13 Ibs, 
MODEL C-SF CONVERTS SP-1 TO SP-2) 
i : $D196 .... wisins 
Monaural-Stereo Preamplifier Kit at - = 
(2-Channel Mixer) 


This unique kit allows you to purchase it in the monaural 
model if desired and then add the second or stereo 
channel later. The SP-2 features 12 separate inputs, six 
on each channel, with input level controls. Six dual con- 
centric controls consist of: two 8-position selector 
switches, two bass, two treble, two volume level and two 
loudness controls, a scratch filter switch and a 4-position 
function switch. A separate on-off switch is provided. 
The function switch provides settings for stereo, 2- 
channel mix, channel A or B for monaural use. Inputs 
consist of tape, mike, mag phono and three high-level 
inputs. NARTB equalization and RIAA, LP, 78 record 
compensation are provided. A remote balance control 
is included. Printed circuit boards for easy assembly. 
Built-in power supply. Shpg. Wt. 15 lbs. 


CCC RCE EEE EEE EES CHC CCEA EEE 


“MASTER CONTROL" 
PREAMPLIFIER KIT 


1 your hi-fi 
mpact unit. 
lected inputs to 
rd changer, tape 
AM tuner, FM tuner, 
river, microphone, etc., 
th level control. Provision 
a tape recorder output. 
n for records through 
turnover and rolloff 
for LP, RIAA, AES and 
Shpg. Wt. 7 Ibs. 


with 


Features 5 


system 


accom- 


a rece 
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VEXTRA PERFORMANCE" 55 
HI FI AMPLIFIER KIT | 

Enjoy this high. fidelity power amplifier at less 
_ than a dollar per watt. Full audio output and 


:* 


is conservatively rated at 


WATT 


“o* ot 
MODEL W-7M 


$5495 
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maximum damping 

$5 watts fron 20 88:00 20 ce with less than 

phe total harmonic distortion throughout the 
entire range. Features famous “bas-bal” cir- 

cuit, EL-34 output tubes and special 70 volt out- 

put. Shpg. Wt. esr 


MODEL 
XO-1 


$1895 


ke 


ELECTRONIC 
CROSSOVER KIT 


“UNIVERSAL” 18, ArT HI FI 
AMPLIFIER KIT | 


The versatility and economy of this fine kit unl ner Seemienadienaartnaie 
make it a truly “universal” hi-fi amplifier. An hrough 2 amplifiers into 
ovet Sree yaa agate system or a rate speakers 


nique instrument separates 


Located ahead 
iain amplifier, it virtually 
reed ot your present hi-fi sys- utes IM distortion and 
ng problems. Note: Not 

with Heathkit 
Shpg. Wt. 


Legato 
6 lbs. 


MODEL Asc $3HSO 


GENERAL-PURPOSE 
20 WATT AMPLIFIER KIT 


Designed for home installation as 
well as for PA requirements, the 
A9-C combines a preamplifier, 
main amplifier and power supply 
all on one chassis. Four switch- 
selected inputs are provided as 
well as separate bass and treble 
tone controls offering 15 db boost 
and cut. Detachable front plate 
allows for custom installation, 
Shpg. Wt. 23 Ibs. 
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MODEL sw-1 $2495 


SPEEDWINDER KIT 


A real timesaver, the SW-I leaves 
your tape recorder free for opera- 
tion while rewinding tape at the 
rate of 1200 feet in 40 seconds. 
Prevents unnecessary wear to the 
tape and recorder. Handles up to 
1044" tape reels. Handles 800’ 
reels of 8 and 16 millimeter 
film as well. Automatic shutoff 
prevents whipping at end of re- 
wind. Shpg. Wt. 12 Ibs. 
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12” UTILITY SPEAKER KIT 


Replace inferior speakers in radio 
or TV sets to obtain better tone 
quality or set up an auxiliary 
speaker for testing purposes with 
this convenient, high quality 
speaker. The speaker will handle 
up to 12 watts with a frequency 
response of +5 db from 50 to 
9,000 CPS. Speaker impedance is 
8 ohms and has a 6.8 oz. magnet 
An outstanding dollar value. 
Shpg. Wt. 7 Ibs. 


MODEL TK-1 $Q95 


COMPLETE TOOL SET 


e basic tools are all you need 
il any Heathkit. The pliers, 
al side cutters, 2 screw- 

nd soldering iron are all 
juality case hardened steel 
ard duty and long life. Pliers 

5 utters are equipped with 

lated rubber handles for 

afety. A good example of just 
w easy Heathkit building really 
pg. Wt. 3 Ibs. 
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HIGH FIDELITY TAPE 
RECORDER KIT 


The model TR-1A tape deck and preamplifier 
combination provides all the facilities you need 
for top quality monaural recording /playback 
with fast forward and rewind functions. 744 and 
334 IPS tape speeds are selected by changing belt 
drive. Flutter and wow are held to less than 0.35%. 
Frequency response at 714 IPS +2.0 db 50-10,000 
CPS, at 334 IPS 2.0 db 50-6,500 CPS. Both 
units may be mounted together or separately 
affording high flexibility in every application. 
Features include NARTB playback equalization 
—separate recording and playback gain controls 
—cathode follower output and provision for mike 
or line input. Signal-to-noise ratio is better than 
45 db below normal recording level with less than 
1% total harmonic distortion. A filament balance 
control allows adjustment for minimum hum 
level. Complete instructions ptovided for easy 
assembly. Overall dimensions of tape deck and 
preamp is 1514” W. x 1314” H. x 8” D. Shpg. Wt. 
24 Ibs. 


HEATHKIT 
TR-1A 


$9995 


Includes tape deck assembly, 
preamplifier and roll of tape. 


HEATHKIT 
TE-1 


$3995 
Tape preamplifier sold separately 
if desired. Shpg. Wt. 10 Ibs. 


Rae ie 


Many more Heathkits to choose from 


hhi-fiz Amplifiers—Preamplifiers—Speaker Systems—AM/FM Tuners—Equip- 
ment Cabinets—Record Player—Tape Recorder—Electronic Crossover— 


Stereo Equipment. 


tests Oscilloscopes—Voltmeters—RF Signal Generators—AF Generators— 
Analyzers—Battery Eliminators—Tube Checkers—Condenser Checkers— 
Computer—Color Bar & Dot Generator—Sweep Generator—Impedance 
Bridge—Power Supplies—Probe Kits—R/C Decade & Substitution Kits. 


ham radios tTransmitters—Receivers—Antenna Accessories— Voice Con- 
trol—Conelrad Alarm—Variable Frequency Oscillator—SSB Adapter— 


“Q” Multiplier. 


marine: Direction Finders — Marine Converter — Rudder Position 
Indicator—Fuel Vapor Detector—Charge Indicator—Power Meter. 


general: Too! Set—6-Transistor Portable Radio—Radiation Counter— 
Electronic Timer—Crystal Receiver—Superheterodyne Receiver. 


Cond for 


electronic instruments in kit form. Complete specifications and detailed informa- 


tion on Hi-Fi—Test—Ham and Marine kits. 


describing over 100 easy-to-build 


Save with Heathkits...the quality name in kit 
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‘‘BOOKSHELF" 12 WATT 
AMPLIFIER KIT 


Here are a few of the reasons why this attractive 

amplifier is such a tremendous dollar value. You 

get rich, full range, high fidelity sound reproduction 

with low distortion and noise . . . plus ‘“‘modern 

styling”. The many features include full range fre- 

quency response 20 to 20,000 CPS +1 db with less 

than 2% distortion over this range at full 12 watt 

output—its own built-in preamplifier with provision 

for three separate inputs: mag phono, crystal phono, 

and tuner—RIAA equalization—separate bass and 

treble tone controls—special hum control—and it’s 

easy-to-build. Complete instructions and pictorial be OO 
diagrams show where ever part goes. Cabinet shell 

has smooth leather texture in black with inlaid gold HEATHKIT 
design. Cabinet measures 1214” W. x 836" D. x 434" EA-2 
H. Output transformer has taps at 4, 8 and 16 ohms 

to match the speaker of your choice. An ideal unit 

to convert your present hi-fi system to stereo sound. 

Shpg. Wt. 15 Ibs. 


An Amplifier, Preamplifier 


all in one! 


Order direct by mail... 


Save % or more over equivalent 
ready-made products by buying 
direct and assembling them your- 
self. Heathkit Style, Performance 
and Quality are irpassed! 


the World's Largest Manufacturer 


of Electronic instruments in Kit Form 
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HEATH COMPANY GBENTON HARBOR 20, MICH. 


i 
a subsidiary of Daystrom 


NOTE: all prices and speci- 
fications subject to change 
without notice. 


Enclosed find ( ) check 
( ) money order. Please 
ship C.O.D. ( ) City & Zone___ 


Name 





Address 





On Express orders do not 
include transportation 
charges —they will be col- 
lected by theexpressagency 
at time of delivery. 


On Parcel Post Orders in- 
clude postage for weight 
shown. All prices are NET 
F.O.B. Benton Harbor, 
Michigan, and apply to 
Continental U.S. and Pos- 
sessions only. 20% Deposit 


— on all C.O.D. [[] SEND FREE HEATHKIT CATALOG 
orders, 


QUANTITY 


— 


| 
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COVER FEATURE 


The VARIABLE Reactance Amplifier 


Now an experimental laboratory development, this may 


become the practical amplifier for the uhf’s and beyond. 


HE variable-reactance—often 
called parametric—amplifier is pos- 
sibly today’s most important devel- 
opment in the electronic field. It is 
because it a variation 
the (reactive) elements, or 
of the circuit. A descend- 
ant of magnetic and dielectric ampli- 
fiers—which also amplify by means of 
a variable reactance—it offers promise 
f amplification with less noise than can 
be obtained with tubes. This is especial- 
ly true at the ultra-high and super-high 
frequencies, where it becomes difficult 
low-noise tubes, and it is at 
that the greatest 
of research is being done. 

amplifier will work at lower 
and an experimental one 
built to operate at 1 mega- 
At this frequency, tubes are more 
ective, both electronically and eco- 
nomically, and it is likely that practical 
uses of parametric amplifiers will be 
confined to frequencies above the ultra- 
high. The amplifier on our cover was 
designed to operate at 900 mc. It was 
developed by ITT Labs (research divi- 


named uses 
one of 


arameters, 


to make 
these frequencies 
amount 

The 
frequencies, 
has been 
cycle. 


eff 


Assembling equipment for testing a four- 
stage reactance amplifier. 
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By FRED SHUNAMAN 


MANAGING EDITOR 


sion of International Telephone and 
Telegraph Corp.) and is pictured with 
William Sichak, director of the radio 
communication laboratory, who was re- 
sponsible for the research on and de- 
velopment of the amplifier. 

What is a parametric amplifier? Let 
us look first at a dielectric amplifier, 
one of its simpler ancestors (Fig. 1). 
Looking at the right half of the figure, 
we see an ac supply, a nonlinear capac- 
itor (one whose capacitance varies as 
the voltage across it is increased or 
decreased) and a load resistor. The 
amount of current—and_ therefore 
power—in the load depends on the 
voltage of the ac supply and the amount 
of capacitance in series with it. 

Note that the capacitor is biased by 
a battery in the left half of the cir- 
cuit. Its voltage is applied across the 
capacitor through the signal 
(which must obviously offer little 
resistance to dc) and the two choke 
coils, which confine the ac to the right 
side of the circuit. 

If we vary the bias with a signal low 
enough in frequency (compared with 


source 


Studying the amplifying properties of 


a capacitor diode. 


DC BIAS 


Fig. 1—A dielectric amplifier circuit. 
that of the ac supply) to 
significant opposition fron 
coils, we can 
frequency ac supply. 

As the signal voltage becomes m«¢ 
positive, the capacitance becomes large} 
and more current flows 
load. On the negative half « 
cycle, the capacitance becomes smalle 
and the load current goes down. Thus 
within the limits set by the nonlinearit; 
of the capacitor—the load current is 
modulated in the form of the signal 
voltage. If the ac voltage is high enough, 
this modulated output power is greate) 
than the input power, and the circuit 
amplifies. 

The dielectric 


meet 
the chok 
modulate the high 


through the 


yf the signal 


amplifier, then, am 
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: is now available through any of 
the Authorized Heathkit Dealers listed 
below. Although you will find the 
price of Heathkits slightly higher when 
buying locally, we're sure you'll agree 
: : that this increase is justified. Your 
o ; , dealer absorbs all transportation 
é charges, carries a complete stock of 
kits for immediate delivery, provides 
demonstration facilities, offers you a 
reliable source for parts and fast serv- 
plifies by causing an alternating cur- : ice and stands ready to counsel 
rent to flow through a variable react- or advise you on any problem that 
ance, the value of which is changing might arise. 
at the modulation frequency, consider- This new service does not affect 








Fig. 2—A varying capacitance can be 
made to amplify a signal. 


ably lower than that of the supply. cys ege-patnain sp herina ese tad 
The parametric amplifier uses very 
similar circuitry, but the effect reminds 
one more of the transconductance gain 
in a superheterodyne converter than 
of simple modulation. 

In the modulator type (the magnetic 
or dielectric amplifier), the signal is 
the active factor. It varies the imped- 
ance of the reactive element to the 
considerably higher supply frequency. 
In the parametric amplifier, it is the 
supply voltage that varies the reactive 
element, at a frequency related to and 
higher than the signal frequency. In 
the dielectric or magnetic amplifier, 
power in the output load increases as 
the reactive element offers less opposi- 
tion to the supply voltage; in the para- 
metric amplifie r, output power is in- 
creased by increasing the reactance of 
the variable element. 

How is this done? One way to vis- 
ualize it is to assume a capacitor of 
two plates, with one plate so mounted 
that the distance between it and the 
other—and thus the capacitance—can 
be varied mechanically. For example, 
the upper plate could be mounted on a 
crankshaft so its spacing from the 
lower plate could be varied at a fixed 
rate.* 

Let us suppose we are trying to 
amplify the sine-wave signal of Fig. 2. 
As the signal reaches point A, the 
charge on the capacitor becomes great- 
est. At this point the top plate is sud- 
denly lifted (top waveform of Fig. 2), 
increasing the spacing from the bottom 
plate and decreasing the capacitance. 
The voltage increases, since the voltage 
across a capacitor is equivalent to the 
charge (in coulombs, for example) 
divided by the capacitance 

(Q = CE, or g=- Ms 
As C becomes smaller with Q constant, 
E increases. The higher voltage with 
the same charge represents greater 
power in the circuit — the result of 
work done in separating the plates 


* The explanations following draw largely for 


information on a paper, “A Review of Solid 
State Parametric Amplifiers,” read by E. D. 
Reed of the Bell Telephone Laboratories, at a 


recent conference on electron devices. 
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CALIFORNIA 
zacKIT CORPORATION 
2002 University Avenue 

Berkeley 4, California 
DUNLAP RADIO & TV 
928 Main Street 

Chico, California 
TELRAD ELECTRONICS 

128 East Main Street 

El Cajon, California 
DUNLAP RADIO & TV 

2617 Tulare Street 

Fresno, California 

BUSHNELL SOUND CORP. 
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“Record Changer Manual” — 
New Vol. 11 


Complete analysis of 40 

record changers produced 

in 1957-58 including: 

Admiral, Collaro, Glaser- 

Steers, Monarch, Per- 

»etuum-Ebner; RCA 

ictor, Sylvania, V-M, 

Zenith. Provides general 

description, operating 

instructions, exploded 

views, parts photos, 

change cycle data, ad- 

justments, trouble chart, parts list, etc. In- 
cludes index for Vols. 1 through 11. Invaluable 
for service work. 160 p.: 844 x 11”. Only $2.95 


"Auto Radio Manual’ — New Vol. 8 


Covers 48 auto radio 
models produced in 1957- 
58: American Motors, 
Becker, Blaupunkt, 
Buick, Cadillac, Chevro- 
let, Edsel, Ford, Interna- 
tional, Lincoln, Mercury, 
Mopar, Motorola, Olds- 
mobile, Pontiac, Stude- 
baker-Packard. Gives 
complete, accurate serv- 
ice data, schematics, 
alignment, pushbutton ad- 
parts lists and re —_— ment data. 
8% x 11”. Only woe HO98 


Re aie? 


chassis photos, 
jJustments, 
240 p.; 


CURRENT BEST-SELLERS 


‘Know Your Oscilloscope” 


This know-how, show-how 
book covers oscilloscope 
circuitry, adjustment, 
operation, application and 
servicing. Describes: Pow- 
er Supplies; Sweep Sys- 
tems; Synchronization; 
Amplifiers; Special Fea- 
tures; Accessories; Adjust- 
ing & Servicing; Frequency 
& Phase Measurements; 
Amplifier Testing with 
Square Waves and Sweep Signals; Radio and 
T Alignment; Service Procedures, etc. 160 
pages, 544 x 84%”. Only... 


"101 Ways to Use Your 
Sweep Generator” 


Each application covered 
includes full data on con- 
nections required, proper 
test procedure and evalu- 
ation of results. Specific 
sections cover use of the 
sweep generator for check- 
ing and calibrating test 
equipment, antenna meas- 
urements, RF and IF 
alignment and measurements, ‘special uses in 
color receiver tests, etc. Over 250 illustra- 
tions. 148 p., 544 x 844”. Only 





Order from your Sams Distributor today, 

or mail to Howard W. Sams & Co., Inc., Dept. B-29 
2201 E. 46th St., Indianapolis 6, ind. 

Send me the following books: 

() “Record Changer Manual” Vol. 11 (RC-11) 
(“Auto Redio Manval” Vol. 8 (AR-8) 

©) “Know Your Oscilloscope” (KOS-1) 

0 “101 Ways to Use Your Sweep Generator” (TEM-1) 
-enclosed. () Send Free Book List 


Nem@ccccccccccccccciccces ececccccee eeevces 


Address. ccccccccccccesess 


Pc ccccecoccccece oeeeeZOne, ss +Stotescessess 
(outside U.S.A. priced slightly higher) 
SSS eee S See eeeeeeaauaaaea 
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against the mutual attraction due to the 
opposite charges on them. 

To get the greatest power increase, 
it would of course be desirable to pull 
the plates apart when the voltage 
across them is greatest. A in Fig. 2 is 
one of those points, C another. But we 
have to get the plates back to their 
original separation if we are to pull 
them apart again, and this must be 
done without returning to the circuit 
the energy gained by separating them. 
We can do this by bringing the plates 
together when there is no voltage across 
them, as at points B and D. 
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Fig. 3—Drawing of a parametric ampli- 
fier used on the 144-me band. 


Fig. 2 shows us that the pulling and 
pushing (called pumping) frequency 
should be twice that of the signal. And, 
of course, the “pump” that moves the 
plates back and forth will have to be 
electronic. A crystal diode with its bias 
varied at the right frequency by a 
“pumping” voltage will act as the 
type of variable capacitor we need. 
(See “Using the Varicap,” RaApIo- 
ELECTRONICS, May, 1958, page 57, and 
—for the theory underlying the vari- 
ation of capacitance—Electrons and 
Holes in Semiconductors, by Shockley, 
page 100.) Biased in the reverse direc- 
tion, an increase in voltage decreases 
the capacitance. Thus, it is necessary 
only to have a pumping frequency act 
on such a diode capacitor, to which the 
signal is also applied, to have a true 
parametric amplifier. 

While all diodes vary in capacitance 
with variation in the voltage across 
them, some are more applicable to the 
job than others. Silicon diodes are uni- 
versally used, and research workers at 
Bell Laboratories and other places are 
attempting to tailor new types of 
diodes to this special application. 


A practical amplifier? 

This simple type of parametric ampli- 
fier is described rather as an example 
of fundamental principles than as a 
practical circuit. Yet it will work after 
a fashion, and practical amplifiers have 
been built up on it. One such was de- 
scribed by WIFZJ (F.S. Harris, Med- 
field, Mass.) in the November, 1958, 
issue of CQ. A drawing and the dimen- 
sions of the amplifier are shown in 


| Fig. 8. It is built around a coaxial 


tuner or line filter, and is intended to 
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Fig. 4-a—Effect of pump frequency not 
exactly twice that of signal; b—posi- 
tion of image or idler signal. 





operate on the 144-mec amateur band. 
The varactor, or voltage-sensitive diode, 
is a Microwave Associates MA-450. 
Amplification was reported as 10 db, 
with a very low noise figure. The 
author pointed out that a pumping fre- 
quency of exactly twice the signal fre- 
quency (2s) is not the only one that 
will work, and states that he has used 
3s and 5s with even better results 
than 2s. 

A look at the waveforms of Fig. 
indicates that, as soon as we leave a 
pumping frequency of 2s, we cannot 
expect maximum efficiency. Part of the 
time the reduction in capacitance will 
occur at exactly the signal peak, then 
the pump will get out of time and a 
little later will change capacitance 
while the signal is zero. From here it 
will catch up until it is again changing 
capacitance at the best point of gain. 
This will introduce a beat effect (Fig. 
4-a), another point reminiscent of the 
superhet. Another even more reminis- 
cent note is that, as soon as the pump 
departs from 2s, we find an image—o1 
idler—frequency (Fig. 4-b) at p Ss. 
(The pump frequency of 2s is just a 
special form of this situation, s and p 
— s being equal.) The idler frequency 
is just as strong as the signal frequency, 
and cannot be suppressed without sup 
pressing the entire amplification. 


9) 


The up converter 

Another type of amplification—one 
which bids fair to become the prac- 
tical parametric amplifier circuit—uses 
the sum frequency of pump and signal, 
as did the ancient Remler I/nfradyne 
broadcast receiver and some _ recent 
European broadcast and _ shortwave 
circuits. This type of amplifier is called 
an up converter and the sum fre- 
quency is referred to as the upper 
sideband. The circuit of Fig. 5 was 
built up by Dr. B. Salzberg and E. W. 
Sard of the Airborne Instruments 
Laboratory, Mineola, N. Y., to demon 
strate this type of amplification. It 
is especially interesting in that it 
operates on the very low (for this 
type of amplifier) input signal fre- 
quency of 1 mc, and thus uses the coils 
and capacitors more familiar to many 
electronic technicians than the wave- 
guide circuitry found in most of these 
amplifiers. Output is 21 me. 
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Complete constants are given in the 
diagram. The designers, however, sug- 
gest that it might be optimistic to ex- 
pect to build a working model of this 
reactance amplifier simply by following 
the circuit, and supplied a number of 
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Fig. 5—Experimental amplifier with 1- 
me input and 21-me output. 


comments that might help any experi- 
menters who would like to attempt it. 

The diodes are the most important 
part of the circuit, and should be a 
matched pair. Either Pacific Semicon- 
ductor type V39 Varicaps or Hughes 
type HC 7008 silicon capacitors are 
suggested. For the Varicaps, two in 
parallel are required on each side, giv- 
ing a net capacitance of about 110 uzf. 
The (reverse) de bias should be about 
1.7 volts and the amplitude of the 20-me 
input—critically related to the de bias 
—about 1.1 volt to ground from each 
end of the secondary of the 20-mce trans 
former. 

Inductances should be good—very 
low-noise operation requiring low-loss 
input and output circuits with unloaded 
Q’s in the order of 300. A swept fre 
quency input signal and a scope on the 
(detected) output are valuable in align 
ment. If the output should be tuned to 
the difference frequency of 19 me rather 
than the sum of 21 me, the amplifier 
will regenerate and may even oscillate 


}at 1 and 19 me with only the 20-me 
pump applied. In true sum-frequency 


operation the amplifier behaves like a 
double-tuned transformer with the 1 
and 2l-me tuning adjustments inter 
acting. 

In the up converter, the gain 
equivalent to the ratio of the uppe1 
sideband to the signal frequency. Thus 


ithe amplifier of Fig. 5 would have 
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gain of 20. 

The reactance amplifier is fairly 
new, and still other forms have beer 
announced, including one by RCA in 
which the pumping frequency can _ be 
lower than that of the signal. Anothe 


| interesting development is a parametri 


amplifier tube, designed by Dr. Robert 


| Adler of Zenith, which gives promis« 


of being able to amplify with less 
noise than any other tube. The futur 


|may see variations, in directions 
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| thought-of today, but enough is known 


to make it certain that the variable re- 


|} actance (parametric) amplifier will be 


one of the most important semiconduc 
tor devices of the future. END 
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present, nongovernment mobile 

radio systems operate in the 

25-50, 152-162, 450-460 and 

460—470-me Citizens bands. 
Certain commercial operations use fre- 
quencies between 1.6 and 5 me. Mobile 
radio systems licensed for ground com- 
munications in the aviation radio serv- 
ices at airports can operate on fre- 
quencies between 118 and 132 mc. The 
spectrum between 132 and 144 me and 
162 and 174 mc is reserved for use by 
the Government. 

The 72—76-me band, while allocated 
for use by the same kinds of services 
as are eligible in the other mobile radio 
bands, is restricted to point-to-point 
service. This band can be used only in 
certain geographical areas and only 
when the license applicant can show 
that harmful interference to television 
reception on channels 4 and 5 will not 
be caused. 


Communicating range 
Range depends upon frequency, trans- 
mitter power, receiver sensitivity, an- 


tenna elevation and noise conditions. 
Base-to-mobile communication over 800 
miles and mobile-to-mobile communica- 
tion between vehicles 200 miles apart 
have been reported by operators of 
mobile radio systems in the 1.6—5-me 
band. Such a great range is made 
possible by skip transmission, which 
occurs mostly after dark. Ordinarily, 
reliable daytime range is in the order 
of 25-50 miles. Operation at these 
relatively low frequencies is reserved 
for specific industries and is not open 
for general mobile communications. 
The former so-called 30—40-me band 
has been expanded and is now known 
as the 25—50-me band. It is generally 
used where regional or county-wide 
coverage is required. Communicating 
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152-—162-me 


terials 


range varies from 10 to 60 miles, and 
in some instances may extend farther. 
However, this band is subject to skip 
interference, particularly during pe- 
riods of heavy sunspot activity. Signals 
from stations on the same frequency 
located on the other side of the conti- 
nent sometimes blast in like a local 
station. Because of the 2-to-1 frequency 
spread of this band, the low end gen- 
erally gives longer range. 

The radio spectrum between 118 and 
132 mc is used by the aeronautical radio 
services. Mobile radio systems are oper- 
ated on channels assigned to aviation 
services for land communication at air 
ports. For example, the airport control 
tower can communicate with crash, 
maintenance, fire and other radio- 
equipped vehicles at an airdrome. Since 
the airport towers use AM equipment, 
only AM mobile units can be employed. 
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Airport maintenance firms use two-way radio 


for communicating with the control 
Maintenance vehicles obtain 
cross busy runways as well as 


(Continued from page 83) 

range is generally considered 
to be about two-thirds as great as 
in the 152-162—me band. This is not 
always true. Sometimes the range is 
less, sometimes greater. At these fre- 
quencies, range is essentially line-of- 
sight. However, it is decreased by hills 
and foliage and often increased by re- 
flections. The range is often difficult to 
predict, particularly in hilly terrain, 
and a field survey may be required to 
determine what coverage can be at- 
tained. 

Pet theories and guesswork are 
sometimes proved wrong when it comes 
to estimating the anticipated range of 
a 450—470-me mobile radio system. 
While it is considered to be shorter 
than when operating in the 152—162-me 
band, a taxi operator in a large Eastern 
city who switched from the 152—162-mce 
vhf band to the 450—470-me uhf band 
found that he could communicate with 
his cabs in some spots at the extreme 
limits of his service area which the 
lower frequency band could not reach. 
Sometimes the opposite was true. 

Uhf signals are more readily reflected 
by hard surfaces. This makes it possi- 
ble to communicate with radio-equipped 
vehicles inside of tunnels, for a short 
distance at least. Usually, when a 152- 
162-me mobile unit goes inside a tunnel, 
communication with a base station out- 
side of the tunnel ceases. In the 450—- 
470-me uhf band, it has often been 
reported that communication under 
similar circumstances continues. Tests 
conducted in the Lincoln Tunnel, which 
joins New York City with New Jersey, 
revealed that communication in the 
450-me band could be maintained be- 
tween two mobile units for distances 
up to 0.4 mile while both vehicles were 
inside the tunnel. This leads to the 
conclusion that subway trains and 
other vehicles regularly operated under- 
ground could use uhf radio for base- 
to-mobile and mobile-to-mobile com- 
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Photos by Cyril Gh 
Low-power industrial base station at a 
Los Angeles paper container plant. 
System consists of two base stations and 
four radio-equipped fork-lift trucks. 
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a—Cireuit conditions when the base station is transmitting and the mobile unit 
is receiving. b—Circuit conditions when the mobile unit is transmitting and the 
base station is receiving. 


munications over limited and control- 


lable ranges. 


Mobile-to-mobile range 

Ordinarily, the direct communicating 
range between mobile units is consider- 
ably shorter than the base-to-mobile 
range because of the lower effective 
antenna elevation of both stations. 
Car-to-car range may be only 2 to 5 
miles. However, a mobile unit on a 
hilltop can sometimes communicate with 


another mobile unit 50 or 60 
away because of the elevation 

antenna of the mobile unit on th 

A relay or repeater station 

times used to 
mobile communicating range 

channel operation is required sin« 
relay station picks up 7 
one channel and retransmits the inter- 
cepted intelligence on another channel 
The relay station consists of a receiver 
and a transmitter that 
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the audio output of the receiver is fed 
to the audio input of the transmitter. 
The transmitter is turned off until 
activated by a carrier-operated relay 
which is energized when a signal is 
picked up by the receiver. 

The relay station is an automatically 
operated base station and, because of 
its better antenna system (higher effec- 
tive antenna elevation) its signal may 
be picked up by mobile units 10 to 30 
miles or farther away. Suppose that 
mobile unit A is located 30 miles west 
of the relay station. Ordinarily, it 
could not communicate with mobile unit 
B, 60 miles to the east and 30 miles 
east of the relay station. However, if 
the relay station-to-mobile range is 30 
miles, mobile unit A can communicate 
with B through the relay station. 


Licenses 

A radio-station license is required for 
all transmitters except those with 
extremely limited range which do not 
exceed the limits of the FCC low-power 
rule. Generally, a single license covers 
both the base station and the mobile 
units. At present, there is no charge 
for radio-station licenses. 

A license is not required for a trans- 
mitter whose total electromagnetic field 
does not exceed 15 microvolts per meter 
at a specified distance which varies 
with frequency. The distance in feet is 
computed by dividing the wavelength 

P PN —s - 
by 2u, (x) , or by dividing 157,000 
by the 


( en) 
F ° 


For example, at 157 ke, the distance 
is 1,000 feet; at 1,570 ke, 100 feet; at 
15,700 ke, 10 feet, and at 157 me, 1 foot. 
There are other FCC restrictions which 
should be carefully studied since low- 
power transmitters must not interfere 
with licensed stations. 

Such low-power transmitters have 
very few practical applications. Most 
are used as remote controls or in wire- 
less record players. The rule also covers 
wire-line carrier transmitters which 


frequency in_ kilocycles, 


Frequencies Available to Mobile 
Radio Services 

Eligible 

Services 

Highly 

restricted 


Communicating 
Band (mc) Range (miles) 
1 .6-5.0 50 
\o 


30-60 


fte more) 
25-50 Land transportation 
Industrial 

Public safety 

26 .965-27.225 Any citizen over 
18 years of age. 
118-132 


152-174 


Airport services 





Land transportation 

Industrial 

Public safety 

Land transportation 

Industrial 

Public safety 

Remote broadcast 
pickup 

460 .05-460.95 Any citizen over 

462.55-466.45 18 years of age 

465 | fee Any citizen over 

everal miles 18 years of age 


450-470 


Suburban bottled-gas companies may have their trucks out all 
day. Mobile radio lets the main office tell a driver “Mrs. 
Jones, 555 Eight Street is out of gas. Drop off a bottle.” 


power were used. 

An operator’s license is not required 
by persons using radiotelephone trans- 
mitters licensed in the Citizens Radio 
Service. In other mobile radio services, 
operators of mobile units do not require 
operator’s licenses. However, the base- 
station operator must hold a restricted 
radiotelephone permit. To qualify for 
this license, the applicant must be 
familiar with FCC rules regarding the 
proper operation of a radio station and 
must be able to read and write some 
language that can be readily translated 
into English. Railroad employees, spe- 
cifically appointed to serve as_ base- 


station operators, do not have to possess 
an operator’s license. 

A first- or second-class radiotelephone 
operator’s license is required by per- 
sons who make adjustments to radio 
transmitters. However, an unlicensed 
person may work on transmitters when 
under the direct supervision of a 
licensed operator. To qualify for these 
licenses, an applicant must pass a 
written test which covers. electron 
theory and FCC rules and regulations. 

At the end of the fiscal year 1957, 
the FCC reported 1,304,300 commercial 
operators’ licenses outstanding. Of 
these, 1,119,228 were restricted permits. 
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While vhf and uhf signals generally travel a line-of-sight path, communication 
in normally dead spots can exist. Signal reflections off some solid surface, such 
as a building or side of a hill, are used. 
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When a relay station is used to extend mobile-to-mobile range, 


mobile units 


transmit on fl and receive on f{2. The relay station picks up signals on fl and 
retransmits the intercepted message on f2. 
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When mobile unit 


A cannot communicate directly with B because it is out of 


range and behind a hill, A ean get in touch with B via the relay station. If mobile 

units are equipped with two-channel transmitters, A can communicate with C by 

switching his transmitter to f2, without going through the relay station. Mobile 
unit C also switches to f2 for contact with A. 
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TRC4 TRANSISTOR 
and RECTIFIER 
CHECKER 


The transistor is now ten years old and 
is fast becoming the most talked about 
and used component in the electronic in- 
dustry. Nearly everyone involved in elec- 
tronics is finding it necessary to associate 
himself with the transistor and to equip 
his shop or laboratory with a limited 
amount of transistor testing equipment. 
The first tester that enters one’s mind is 
one that will accurately test the tran- 
sistor. 





Is a Transistor Tester Necessary? 











Probably the first question that you ask is 
whether or not a Transistor Tester is really 
necessary. 

Actually, the answer to this is that, a 
serviceman or engineer can get by without a 
transistor tester in much the same manner as 
one can get by without a tube tester. You can 
do without it, but is saves a world of time 
if you have it. 

Firstly, if you do not have a _ transistor 
tester, you must know the circuit that you are 
working on very thoroughly. Secondly, you 
must understand the characteristics of the 
transistors that are in this circuit. Thirdly, 
you must have the characteristic curves of 
each transistor that you are working on. 

The TRC4 Sencore transistor tester does 
all of these things for you. You only need to 
know the number of the transistor that you 
want tested. The $17.95 paid for this tester 
can be saved after using it only a few times 
by preventing this wasted time. 





Can an Ohmmeter or Voltmeter 
Be Used to Check a Transistor? 











Many articles and service notes have been 
written on how to check transistors with an 
ohmmeter and others on how to check circuit 
voltages to determine whether or not the 
transistor is operating properly. The only dif- 
ficulty in these procedures is that the pre- 
cautions are about as lengthy as the steps 
themselves. 

Also, the results must be interpreted prop- 
erly or the checks mean nothing. Transistors 
can easily be ruined by accidentally applying 
2214 volts to the transistor or by applying the 
voltage in reverse on ohmmeter checks. 

Both ohmmeter and voltmeter checks are 
difficult to make on small portable radios. It 
is much easier to test the transistors first to 
be sure that the circuit is faulty, and not the 
other way around. 





How Should a Transistor Be 
Tested? 











The most scientific way to test a transistor 
is under a complete dynamic check with sig- 
nal applied. This is impractical in many re- 
spects. To be absolutely accurate, the transis- 
tor must be checked over the range of fre- 
quencies that it is to be operated at. These 
frequencies may vary greatly, thus making 
this test very time consuming. 

Also, this type tester would be very costly 
compared to the TRC4 shown above at only 
$17.95 dealer net. 
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FIG. 1. SENCORE TRC4 Transistor Rectifier 
Checker. Used and recommended by leading 
distributors and dealers all over the world. 


In the early days of television, many TV 
engineers insisted that the same type check 
was necessary for all vacuum tubes used in 
TV receivers. Time has proved this theory t 
be cbsolete as no service type tube tester was 
ever designed that would check tubes at their 
operating frequency. 

The TRC4 tester works in the same manne1 
as a quality tube tester. It applies the proper 
operating currents (can be considered volt- 
age) to the transistor and measures the cur 
rent gain. A second check for leakage re- 
sults in a complete check of the transistor 
Opens or shorts in any segment of the transis- 
tor are clearly indicated during the leakage or 
gain checks. 
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FIG. 2. Full size TRC4 meter scale. 





Will the TRC4 
Test All Transistors? 











The TRC4 transistor and rectifier checker 
is designed to accurately test all types of 
transistors for opens, shorts, leakage and cur- 
rent gain. This includes the High Power tran- 
sistors as used in car radio output stages as 
well as the small transistors as used in hear- 
ing aids. The TRC4 is the only tester designed 
to test all transistors both large and small. 





How to Check Transistors 











1. Preset the SELECTOR switch and GAIN 
SET controls according to the charts in 
the rear. See Fig. 1 


RANGE switch to the position 
in the chart. 
nsistor into the socket or, if 
nnect the test leads as shown 
liagram at the lower right 


on the scale indicated in 
average transistor should 
een area of the scale in- 
: > 
Gain button. An average 
ld indicate in the green 
;AIN scale 
istor will be indicated by 
age reading. An open tran- 
indicated by zero gain. 
eadings for both leakage 
be indicated before re- 





How to Check Rectifiers 
and Crystal Diodes 


SELECTOR Switch to RECT- 
t i the RANGE switch 
ALL OTHER TESTS position 
ed lead to the positive end 
diode and the black 


e end 











liode with good forward 
ate to the right of the 
scale on the meter. 


on. A good recti- 
to the left of the 
od rectifier or diode 
scale An open rec- 
not read on either 


icon diodes should be 
th sections in parallel. If 
bad, the checker will 





Why the TRC4 Uses a Set-Up 
Chart 











The TRC4 use -up chart in the same 
manner as at e t ter uses a set-up chart for 
different tube ansistors with higher cur- 
rent gail are 1 with less base current 
so as t vid the same average collector 
current f transistor. In this way, a 
single Gai e can | ised to indicate low, 
medium 

The TR commercially avail- 
able tra ster ising a set-up chart 
and theref e only tester designed to test 


all transi 





How to Get New Charts 











New chart are printed periodically. Sen- 
core will ma ts directly to the user upon 
request. A more atisfactory system of dis- 
tribution is through a registration 
service if end one dollar to Sencore, 
A ddisor [li will receive the next 
six mailin f the atest transistor set up 
charts rT} mez that you will get them 
before 





Where to Buy a TRC4 Checker 











is available from elec- 
tronic arts distribut throughout America, 
Canada of the world. Three 
out of fou trial and Service type dis- 
tributors i 1 have it in stock. 

Over a very working day. You 
can recognize the by the blue and yellow 
‘ ful Sencore time 
17.95 Dealer Net. 


cartons ar 
saver displa 
*PRESIDENT 
121 Official Addison, MUlinois 
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You Can Advance Your Career 
on Semiconductor Frontiers .. . 


WITH 
TEXAS INSTRUMENTS 


...A MAJOR MANUFACTURER OF TRANSISTORS 
AND OTHER ELECTRONIC COMPONENTS— 


one of the 500 largest industrial companies in the country. 
Our planned expansion has created positions with exceptional 
advancement potential and increased responsibility for: 





ELECTRONIC 
TECHNICIANS 


-— To work closely with our 
engineering staff on original design 
programs in 


® Testing development circuits, 
recording of test data, etc. 


® Testing and trouble shooting of 
electro-mechanical assemblies. 


Fabrication of electronic experi- 
mental models and test equip- 
ment. 
You can qualify if you are a 
high school graduate with good 


technical background, including 
experience in the above areas. 








These are Perma- 
nent Positions 
with Unusual 


Growth Potential A NALYTI CAL 
Excellent benefit TECHNICIANS 


program includes ae . 
company paid . . . This is addressed to you if you 
profit-sharing, have an intense interest in electronic 
educational as- components—and some experience in 
sistance (90% specification interpretation, as well as 
company paid), in writing of test procedures using 
retirement, vaca- 
tions and semi- 
annual salary ; 
reviews. You will perience and preferably a degree in 
be working in our Math, Statistics or Economies (with 
modern facility, Military electronics experience). Data 
near fine residen- analysis methods experience helpful. 
tial areas yet only 

11 freeway miles 

from downtown 

Dallas. 


specifications. Requires a minimum of 
3 years of college or comparable ex- 


Interviews in your area will be arranged in the near future. 


Please send resume to Charles Clark, Dept. CC 2093 
SEMICONDUCTOR-COMPONENTS DIVISION 


TEXAS INSTRUMENTS 


j'NCORPORATEOD 


P.O. BOX 312, DALLAS, TEXAS 


RADIO 


There were, as of that date, 61,502 first- 
class and 40,803 second-class licensed 
radiotelephone operators. 


What the future holds 

At present, operators of mobile radio 
systems as well as equipment manu 
facturers are keenly interested in the 
movement to make more communica 
tions channels available by splitting the 
present fairly wide channels. This 
means that much of the equipment now 
in use will be modified or replaced by 
equipment which will meet the operat- 
ing requirements of the tightened tech 
nical standards. Some manufacturers 
offer conversion kits which users can 
install in existing mobile-radio equip 
ment to make it suitable fo plit 
channel operation. 

Other technological improvements are 
hurrying the replacement of olde1 
models with new equipment designed 
for split-channel operation. All-tran 
sistor power supplies, for example, 
which eliminate the need for vibrators 
and dynamotors, offer the user greater 
reliability and lewer operating cost. 
While the eventual introduction of 
low-cost, all-transistor mobile radio 
equipment looms on the horizon, sales 
of equipment using both tubes and 
transistors are not lagging for fear 
of early adolescence. 

Interest in selective calling has 
zoomed during the past year. Before 
the mobile radio channels became so 
congested, only token interest in selec 
tive calling was apparent. Now, how- 
ever, the privacy and convenience of 
the dial telephone has accelerated inter- 
est in dial and pushbutton selective call- 
ing systems. Base-station operators can 
dial mobile units individually without 
alerting any of the others. They can also 
dial mobile units in groups, or all at 
once, when necessary. In _ addition, 
mobile units can dial other mobile 
units as well as alert specific base-sta 
tion control points without disturbing 
others. Already, mobile units can dial 
into land-based telephone systems as 
simply as dialing long-distance calls 
without the aid of a human operator. 

The next article in this series will 
discuss the circuitry and_ technical 
aspects of equipment used in mobile 
radio systems. TO BE CONTINUED 


[Because March RADIO-ELECTRONICS will be a 
SPECIAL STEREO ISSUE, Part III of "ABC's of Mo 
bile Radio" will appear in April.) 


“Our outside man is sick. I’m the bench 


man. 


RADIO-ELECTRONICS 
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This is the tweeter that set the hi-fi world on its ear 
. . . the tweeter that’s been getting the rave notices 

. . the tweeter that makes ANY hi-fi system a BETTER 
hi-fi system! ELECTROSTAT-3 adds a _ never-before- 
possible smooth and silky response from 5,000 cycles 
to beyond 25,000 cycles .. . beyond the range of buman 
hearing. And its wide dispersion angle carries its new 
world of acoustic brilliance to all corners of the room! 
117% wide, 57% high, 41/2 deep; mahogany, walnut or 

Order No. 36CX017Y 


blond. 110V AC. 
$3.50 Down, $5 Monthly $27.50 


REALISTIC CROSSOVER NETWORK KIT 


Includes coils, condensers and L pad; with simple as- 


sembly instructions and diagram. 
$4.95 


2) Complete “ELECTROSTAT-3” Speaker 
aes Now Available by MAIL! 


AR-2 WITH ELECTROSTAT-3 
SPECIAL LOW PRICI 


cludes unfinished AR-2 
ELECTROSTAT-3 and 


8-ohm crossover net- 
ork kit. 
work “Il Order No. RX20025Y $111 95 
$12 Down, $10 Monthly * 


Mahogany or blond, add $6; walnut $13 


AR-1 WITH ELECTROSTAT-3 
FABULOUS AR-1 system 
AR-1 speaker in cabinet, unfinished ELECTRO- 
STAT-3 and 8-ohn ssover network kit. 


Order No. RX20029Y $189 50 
e 


$20 Down, $14 Monthly 
Mahogany or birch, add $10; walnut $19 


RADIO SHACK CORPORATION 


730 Commonwealth Ave., Boston 17, Mass. 167 Washington St., Boston 8, Mass. 
230-234 Crown St., New Haven 10, Conn. 





Radio Shack Introduces an 
Unbelievable Tuner Bargain! 


1959 REALISTIC 
HI-FI FM-3 TUNER 


for AR-2 system! In- 
speaker, unfinished 


includes unfinished 


Order No. 36CX027Y 


Custom Alignment 


$5 Down, $5 Monthly 


— including 

le — sufficient to accept 100% 

signal as low as 5 uv at less 

han 1% of otal distortion! Hi-Fi Features: Tuned 

RF stage; Armst Circuit; AFC and Defeat; 
Freq. Resp. 20 20, cps 1.db; Cascode front 
end; 3 Gang condenser; Handsome gold, ma- 
roon and ivory cabinet — 95% x 4% x 6%. 


Realistic 
15-WATT 
HI-FI 


Order No. 33CX005Y 

$5 Down, $5 Monthly 
Stereo-Ready Hi-Fi onal at less than ‘kit 
price’’! : at 1 watt: +* db fr 
to 7OKC 


30 KC. Tota harmonic dist. less than 
12% 8 a oats measured @ 400 cps. 


2 for STEREO with 
STEREO-MASTER 


incense 
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REALISTIC 


MARK-VII 
Hysteresis - Motor 


TURNTABLE 


a Value 


Order No. RX-7903; $5 Down, $5 Monthly 
Meets NARTB speed and wow requirements for 
broadcast industry use. Wow and flutter content 
below 0.2% noise level 50 db below average record 
level. 3-specds,, an 45 and 78 rpm, Size: 13” d. 
x 15” w. x below chassis. (Arm and base 
not included). 


areca Bak sta Snape SYSTEM 


16” Tone G-E GC-7 Diamond ee 
, Mark-Vil Termnbie, Maple Base, Regular $101.87 


$8 Down, $7 Monthly 
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RADIO SHACK CORPORATION, Dept. 2E 


730 Commonwealth Boston 17, Moss. 
Please send me 


Realistic Des wt 
Electrostat-3 7 Ibs 
FM TUNER FM-3 11 Ibs. 
AR-2 with Ele 3 50 Ibs 
AR-1 with Ele 3 70 Ibs 
15-watt Amplifier 15 Ibs 
Stereo Master witt 
2-15-Watt Am; 33 Ibs 
Mark V! 16 Ibs 
St. Mark Vil Sy 10 Ibs 


Avenue, 


Order No. Sale 
36CX017Y $27.50 
33CX027YF 44.50 
RX20025Y 111.95 
RX20029Y 189.50 
33CX005Y 39.95 
R-7243CAF15 

89.9 


Quan 


R-7903 
RX-TS16Y 
] 232 page 1959 Radio Shack Catalog 
] Radio Shack 1959 Hi-Fi Buying Guide 
Name 
Address 


49.50 
79.50 





TELEVISION 


Growth of television in small communi- 


ties is being hampered by the question 


of signal “ownership.” Legislation may 


be needed to break this roadblock 


By DAVID LACHENBRUCH 


second-hand television picture 

looks just like a first-hand one. 

The signal’s electronic char- 

acteristics are identical. But 
there’s an important difference—and 
this difference is stunting the growth 
of television service in some small com- 
munities. 

Most people, of course, receive their 
TV signals first-hand from one or more 
of the 550 stations now operating in the 
US—that is, from station to TV set 
without any intermediate electronic 
steps. But many isolated areas, distant 
or shadowed from TV stations, are 
forced to use in-between devices to soup 
up or repeat the signal. If they want 
TV at all, they must get it second-hand. 

Three techniques are used to bring 
second-hand television from hilltop re- 
ception points to communities which 
otherwise would have little or no TV: 

1. Uhf translators. There are now 
nearly 175 of these 10- to 100-watt re- 
peaters on the air. Licensed and care- 
fully regulated by the FCC, they receive 
signals from distant TV stations, 
“translate” them (without demodula- 
tion) to uhf channels between 70 and 
83 and rebroadcast them. 

2. Boosters or “reflectors.” Perhaps 
1,000 of these are in operation, despite 
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Community antenna 
systems distribute pro- 
grams by cable for a 
monthly fee. Since 
they’re not classed as 
‘*broadeast services,” 
they need not obtain 
permission to repeat 
station’s signals 


efforts of the FCC to shut them down 
and keep them off the air. These un- 
licensed stations bring their commu- 
nities bootleg TV—even though they 
are often constructed and operated by 
civic-minded individuals or cooperative 
groups—as they operate without regard 
to FCC standards or licensing. A 
booster receives and amplifies programs 
of one or more distant stations and 
beams them to the community on the 
same channel as the originating sta- 
tion. 

The FCC objects to boosters because 
—being on the transmitter’s own fre- 
quency—they often cause interference 
to direct reception of TV _ stations. 
Usually the booster installations are of 


the most rudimentary type and, ac- 


Unlicensed boosters 
bring television to iso- 
lated areas despite the 
FCC’s efforts to 
them down. They re- 
broadcast the programs 


close 


of other stations with- 


out regard to 
niceties. 


cording to FCC officials, may emit 
ation which could interfere wit! 
radio services such as ai 
3. Community antenna 
systems. Charging subscri 


monthiy se 


owned systems us¢ 


stallation and 
privately 
receiving antennas or microwavs 
to bring in the signal, whicl 
tributed to subscribers’ 
All three systems bring prog 
families which 
have TV. They result in busine 
TV manufacturers, retailers and 
ice technicians. A recent FCC 
of 102 translators showed that 
owned by nonprofit cooperatives 
for the purpose, 8 by TV broade: 
stations to improve th cove 


homes by 
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otherwise would 
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Non-profit translator 
stations, encouraged by 
the FCC, are required 
by law to obtain per- 
mission from the sta- 
tions they rebroadcast. 
An economic squeeze 
sometimes forces sta- 
tions to withhold per- 
mission. 


by private individuals or firms as a 
public service and 14 by local civil 
governments. TV technicians and deal- 
ers often are prime movers in the 
translator cooperatives. Obviously, the 
more people reached by TV, the more 
TV sales and service business. 

It’s FCC policy to encourage the 
construction of translators to extend 
free, lawful TV service to small and 
remote communities. But community- 
minded groups in several areas have 
hit a stone wall in their efforts to put 
translators on the air. In at least one 
town, a large sum raised by public 
subscription may have to be refunded. 

The roadblock: “Ownership” of TV 
signals. 

There’s only one Federal law which 
directly regulates pickup and redistri- 
bution of TV programs—the Federal 
Communications Act, under which the 
FCC operates, and which was written 
long before the advent of television. 
Among its many provisions, it bans the 
rebroadcasting of television or radio 
programs without permission of the 
originating station. 

“Rebroadcasting” is the key word. 

How does this apply to each of the 
three types of “‘second-hand” television 
systems? 

Community 
need permission. They 
cast.” State courts have 
CATV is merely “an extension 
receiving set.” The FCC has _ not 
assumed jurisdiction over CATV and 
commission members and staff experts 
informally agree that community an- 
tenna distribution can’t be considered 
“rebroadcasting” by any stretch of 
the imagination. 

Unlicensed boosters rebroadcast with- 
out permission. They’re already re- 
garded as outside the law—so what 
difference does another violation make? 

Translators must have permission to 
rebroadcast or lose their authority to 


systems don’t 
don’t “rebroad- 
ruled that 
of the 


antenna 
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operate—it’s written into their FCC 
charter 

All of the translators now in opera- 
tion have permission from the originat- 
ing stations, of course. But plans for 
many a translator have been scuttled 
by withholding of rebroadcast rights. 

Stations refusing rebroadcast rights 
usually do so for economic reasons 
which are hard to pin down—sometimes 
because of friendly relations with a 
CATV system in the area, sometimes 
because TV film program distributors 
or broadcast unions want additional 
payment for “‘rebroadcasts.” Often 
there are more complex, sometimes per- 
sonal—or even political—reasons. 

In the long run, it pays a station 
to have its programs rebroadcast by 
translators. Since both stations and 
program owners are paid according to 
the size of the audience reached, any- 
thing that increases their audience also 
boosts their revenues. 

How to break the log jam? 

Borrowing from another field of 
Federal regulation, one possible solu- 
tion is suggested by a law which 
already exists in the patent field. A 
patent owner must license others to use 
his invention (for a reasonable fee) if 
withholding it would tend to produce 
monopoly. 

A somewhat similar regulation could 
be added by Congress to the Communi- 
cations Act. It would require telecasters 
to permit rebroadcasting of their pro- 
grams by nonprofit repeaters in com- 
munities which have no TV stations 
of their own. 

Such a law would take the broad- 
casters off the hot seat—and many of 
them would be happy to be relieved of 
the stigma of responsibility for deny- 
ing TV service to small communities. 

But more important, it would give 
equal program access to the only 
“second-hand” TV system which is both 
free and legal. END 


These men are getting 
practical training in... 


ELECTRICITY 


ELECTRONICS 


TELEVISION 


RADIO ELECTRONICS 


1V rite ane color 


x &W Radios 
Blarna input 0 Finted 


M- 
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Train in NEW Shop-Labs of 


COYNE 


in Chicago — Electronic Center of the World. 
Prepare for a better job and a successful future in 
TOP OPPORTUNITY FIELD. Train on real full size 
equipment at COYNE where thousands of success- 
ful men have tr: ained for 60 years—largest, oldest, 
best equipped school of its kind. Professional and 
experienced instructors show you how, then do 
practical jobs yourself on more than a quarter of a 
million dollars worth of equipment. No previous 
experience or advanced education needed. Employ- 
ment Service to Graduates 

Start Now — Pay Later — Liberal Finance and Pay- 
ment Plans. Pay most of tuition after graduation. 
Part-time employment help for students. Choose 
from nine yearly Starting Dates. 

Mail Coupon or Write to Address Below for Free 
Book — “Guide to Careers.”’ Whether you prefer 
ELECTRICITY-ELECTRONICS, TELEVISION-RADIO 
ELECTRONICS OF COMBINED ELECTRONICS TRAINING, 
this book describes all training offered. 


Information comes by mail, No obligation 
and NO SALESMAN WILL CALL 
B. W. Cooke, Jr., Pres Founded 1899 
COYNE paneer SCHOOL 
Chartered as an FE | Institution Not For Profit 
1501 W. Congress , Dept. 29-5A 


MAIL COUPON 


COYNE ELECTRICAL SCHOOL 

New Coyne Building Dept. 29-5A 

1501 W. Congress Pkwy., Chicago 7, Ill. 
Send BIG FREE book ond details of all the 
training you offer 


Pkwy., Chicago 7, Ill. 


OR WRITE TO 
ADDRESS BELOW 


Name 
Address 
City State 


(I und no Salesman will call) 
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A PRODUCT OF ALLIED RADIO 


KNIGHT-KIT design goes beyond handsome styling, advanced 
_ Circuitry and guaranteed specifications. KNIGHT-KIT “convenience 

" means just that...it goes deep-down, with special 
attention to those small but vital details that count...details such as 
carded and identified resistors, plastic-bagged hardware, precut 
and stripped wire—details that make assembly far easier, that assure 
absolute accuracy, and finally reward you with proud enjoyment of the 
superior performance designed into your KNIGHT-KIT. 


Clutuiead Low-Cott Ht-FT Anyone Can. Offord man's NOTHING FINER 


aes 
_ $4450 
Tremendous Value! ONLY 


CEG] 20-Watt Stereo Amplifier Kit Stereo Preamp Control Center Kit 60-Watt Seems Basic Amplifier Kit 
Newest complete Stereo high-fidelity ampli- 


fier atan amazing low $44.50. Includes built-in In a class by itself—a control center that will Absolutely the finest dual amp 
magnetic cartridge preamps. Tandem con- 40 anything and everything you want. Fea- build—equal to highest-priced f 
trols for simplified operation. Single switch tures complete input flexibility—5 Stereo in- units. Ideal for use with the KN 
selects phono, tuner or auxiliary stereo in- puts (including tape heads), additional4inputs preamp, either as two 30-watt 
puts, plus stereo reverse on each; also for monaural. Six record equalizations for fiers or 60-watt monaural amy 
switches monaural input to both amplifier ™onaural; RIAA for Stereo. Volume, bass tional response from 10 cps t 
channels. Bass andtreblecontrolsboostand 4d treble controls on concentric shafts with Phenomenal 0.08% distortion at f 
attenuate. Special clutch-type concentric vol- special clutch for both individual channel and Includes static plate current bala 
ume control permits adjusting balance on Overall control. Single switch selects straight ments ‘for each channel; abs 
each channel, then controls overall volume. Stereo; Stereo Reverse, either channel sep- under all operating conditio 
Total output is 20 watts (10 watts perchannel rately, or either channel into monaural out- quality transformers Also has 
at less than 14% distortion). Response, 20- put. Continuously variable loudness control; _ in circuitry, with easy external ad 
20,000 cps, + 1.5 db. Four pairs of stereo in- | hum-free (DC on all tube filaments); cathode precise balance of ga n ea 
puts: magnetic cartridge, ceramic cartridge, follower output and special recorder output. achieve perfect monaural perf 
tuner, auxiliary. Hum-free (DC on preamp Exclusive printed-circuit switches and printed-circuit boards for easy 
tube filaments). Custom case, 4Y boards. Custom styled case, 4% Beautiful black and chrome; 9 x 14 
x 13% x 9”. Shpg. wt., 27 Ibs. $4450 x 13 x 8’. Shpg. wt., 17% Ibs. ~ $6250 x 8%”. (Cover extra, $6.50.) 36 II 
Model Y-773. Net only Model Y-776. Net only Model Y-777. Net only (le ver 


Easy Terms: Only $4.45 Goun Easy Terms: Only $6.25 Down Easy Terms: Only $8.45 D 


Deluxe FM-AM Hi-Fi Tuner Kit at Lowest Cost 


The best-looking, best a FM-AM tuner kit for the money. 
You'll enjoy building a ng it. FM sensitivity is a remarkable 2.5 
microvolts for 20 db of gore be AM is 3 microvolts for 10 db 
signal-to-noise cme Outstanding features include: single large 
printed-circult board with most critical wiring already done; AFC 
(with disabling feature); flywheel tuning; precisely pre-aligned RF and 
IF coils—no further alignment needed; tuned RF stage on FM; drift- 
compensated oscillator; neon glow tuning pointer; cathode follower 
output; rotatable built-in AM antenna. Beautiful French- 

gray case, 4% x 13% x 8”. Shpg. wt., 12 Ibs. $4995 
Model Y-787. Deluxe FM-AM Hi-Fi Tuner Kit. Net only.... 


Top-Valve 12-Watt Complete Amplifier Kit...Best Buy in Hi-Fi 


Never before has-there been so much solid hi-fi value and quality 


Tuathe Fe performance at such low cost. Features smooth, clean output for truly 
rich reproduction. Guaranteed ifications: frequency response, 


spec 
Peonky 30-15,000 cps + 1% db at half power; less than 1% distortion at full 
wer. Has 15 db of inverse feedback. Has preamp stage equalized 


np on inputs for mo and tuner; separate bass 
$1995 ana treble controls with weak None one iieieation, push coal EL8s 
heats performance. Size with 
Gees cover) Cover, Bx On T, (Cover entrar $098) 1% lbs. $1. 995 
Only $2.00 Down model Y-784. 12-Watt Amplifier Kit, less cover. Net only... 


EASY, TERMS ON knightt-kit ORDERS AS LOW AS $20 








SEE ALLIED’S 1959 CATALOG 


Q\Ss™% ax 


FOR COMPLETE DETAILS 

For full descriptions of the KNIGHT-KITS 
below, see the 452-page 1959 ALLIED 
Catalog. If you haven't a copy, send for it 


today—use coupon on following page. 


, 1988 
AIO FASS 


there’s a money-saving knight-kit 


for every quality Hi-Fi need 





Universal Stereo Control! Kit 
Provides full centralized stereo 


motely); lets you play either 
channel monaurally through 
one or ; provides 
channel reversal; phase rever- 











Deluxe Hi-Fi Preamplifier Kit 
Quality audio control center. 16 combi- 
nations of equalization; 8 inputs 
including tape head; DC on aii tube 
filaments; printed-circuit switches and 
boards. Custom-styled. 121% Ibs. 


Model Y-754. Net only 


25-Watt Hi-Fi Basic Amplifier Kit 
Williamson-type circuit. Response, 
+0.5 db, 9-70,000 cps at half power. 
includes balance control; calibrated 
damping control; potted output trans- 
former. Shpg. wt., 25 ibs. 


> MONEY-BACK 
GUARANTEE 


Every KNIGHT-KIT meets or 
exceeds published specifica- 
tions, or we refund your 
money in full. 


18-Watt Hi-Fi Amplifier Kit 
Superb hi-fi specifications; deluxe cus- 
tom styling. Includes 8 inputs for every 
desired signal source; full equalization; 
printed-circuit switches and boards for 
easy ussembly. Shpg. wi., 15 Ibs. 
Model Y-797. Net only 


30-Watt Hi-Fi Amplifier Kit 

Linear-deluxe Williamson-type circuit. 
Clear, rich 30 watts output; full equal- 
ization; 8 inputs; level and loudness 
controls; DC on filaments of preamp 
tubes; rumble filter; variable damping. 
Exclusive printed-circuit switches and 
boards. Custom-styled. 32 Ibs. 


Model Y-762. Net only 


Hi-Fi Basic FM Tuner Kit 
Authentic Hi-Fi FM response. Includes 
AFC; flywheel tuning; pre-aligned RF 
and IF coils. 4 microvolt sensitivity guar- 
anteed. With jack for FM stereo muilti- 
plex adaptors. Printed circuit board. 
Shpg. wt., 12 Ibs. 

Model Y-751. Net only.......... $38.95 


2-Way ‘‘Ducted Port"’ Hi-Fi Speaker System Kit 
Pre-finished enclosure; easy to assembie. Hi-fi response, 
4§-14,000 cps. Includes 12° woofer and horn-type tweeter. 
Available in mahogany, blonde or wainut (specify finish). 
26 x 29x 14°. Shpg. wt., 33 Ibs. 


Deluxe “Ducted Port" 3-Way 
Speaker System Kit 


Pre-finished enclosure, ready for quick 


assembly. 1 
12° speaker. 
tures “ducted port” for excellent bass = 


acludes famous KNIGHT 3-way, 
. Response, 35-15,000 cps. Fea- 


sponse. Available in mahogany, blonde 
walnut finish (specify). Shpg. wt., 47 ibe. 








Kknight-kits for the Radio Amateur 
with Adigrtaia value Masud, ofpateiate 





Amateur Communications Receiver Kit 
IT’S THE BEST © BUILD IT YOURSELF AND SAVE! 


Has all the selectivity, se: 
commercial units. Covers 
brated, electrical bandsp 
slug-tuned Hi-Q coils 
applied to HF oscillator 
provision for Y-256 cryst 
microvoilts for 10 db sig 
able from 300 cps to 4.5 k 


tion for SSB. Controls: Ma 
selector, BFO pitch, RF ga 


ANL, off-stby-rec-cal, ant 


null-off-peak, selectivity, tune 


Exclusive printed-circuit ba 
Handsome metal cabinet 


speaker and S-meter.) 23 Ibs 


Model Y-726. Net only 
Easy Terms 

Y-727. S-Meter Kit for abov 

Y¥-728. 4” speaker in matc 


id features of high-priced 
to 31 mc in 4 ranges; cali- 
) 80-10 meter Ham bands; 

s, VR tube-regulated B+ 
Q-multiplier; delayed AVC; 
ator (below). Sensitivity, 1.5 
ise ratio. Selectivity: vari- 
b down. Exaited BFO injec- 
tuning, bandspread, band 
AF gain, BFO-MVC-AVC- 

plus Q mult. controls: 


Phone jack on front panel. 
witch; printed-circuit boards. 


)x 164”. (Less $10)450 


(5 Down 


Net vy $10.75 
vet. 3% Ibs. Net. . $7.56 


POPULAR AMATEUR knight-kit VALUES! 


50-Watt CW Transmitter 
ideal for the novice. Conve 
switching, 80 through 10 mete 
cient pi-network antenna 
effective TV! suppression. Us 
final. Shpg. wt. 18 Ibs. 
Model Y-255. Net only 


Seif-Powered VFO Kit 


With built-in power supply. High 


bility; excellent keying; full 
pression. Planetary vernier d 
brated for 80, 40, 20, 15 and 
output on 80 and 40 meters. S 
11 Ibs. 


Model Y-725. Net only 


Z-Bridge Kit 
Accurately measures SWR fr 
to 150 mc. Also measures ant 
pedance. Has coax input an 
invaluable for attaining peak 
efficiency. Shpg. wt., 1% ibs 
Model Y-253. Net only 


106-ke Crystal Calibrato: 


Crystal frequency standard 
receiver, at very low cost. Gives 


every 100 kc up to 32 mc. Trime 


zero-beating with WWYV. With 
Shog. wt. 1 ib. 
Model ¥-256. Net only. 


@eaver strom ALLIED RADIO. 100 N: WESTERN AVE. - 


CHICAGO 60, (Lt. 








has to build... with siitinintees you'll proudly demonstrate 
KNIGHT-KITS are the first choice of hobbyists, experimenters 
and students because they're truly “convenience-engineered” for 
easiest assembly, absolute dependability and finest performance. 
You'll have more building fun, you'll have more enjoyable 
performance, you'll save more with KNIGHT-KITS. 














“"Span-Muster” 4-Band World-Wide Receiver Kit 


Imagine the thrill of hearing overseas broadcasts on a 
precision receiver you've built yourself! At the flip of the 
bandswitch, you tune in the world—continuous 4-band 
coverage from Broadcast to 30 mc—fascinating foreign 
broadcasts, ships-at-sea, aircraft, police and marine radio, 
amateur reception on 80, 40, 20, 15 and 10 meters—al! this 
wonderful short-wave, plus enjoyable loca! broadcast 
reception. Features sensitive regenerative circuit, easy 
bandspread tuning; built-in 4” Alnico V speaker; head 
phone terminals; speaker cutout switch. Controls: Main 





















exclusive V 






















Convtultnte Tuning, Bandspread, Bandswitch, Volume, Coarse and 
: Fine Regeneration. Easy to build from mar velous instruc- 
2 . 9 tion manual. Handsome cabinet; 6% x 13% x 
Cuginteria 6%”. For 110-125 v. AC. Shpg. wt., 7 Ibs. 9949 
for assured Model Y-258. Net only........... 
build-your-own Easy Terms: Only $2.50 Down 





success... 





Witleet: chorive off quatlty hobbyist Kits 


“Ranger Ill’’ AC-DC Radio Kit 
Superhet broadcast band re- 
ceiver. Built-in antenna; AVC; 
Alnico V speaker. Black plastic 
cabinet. AC or DC. Shpg. ‘wt., 
4y Ibs. 

Model Y-736. Net only $16.95 




















**Ocean Hopper”’ Receiver Kit 
Regenerative receiver for broad- 
cast, long wave and short wave 
reception from 155 ke to 35 mc 
With coil for broadcast band. For 
AC or DC. Shpg. wt., 7 Ibs 
Model Y-7498. Net only $15.95 
Y¥-748. Set of plug-in long wave 
and short wave coils. Net... .$2.95 


"Ranger Ill-PC’'' AC-DC Radio Kit 























ig . , — eae Printed-circuit broadcast band 
"Space Spanner” Receiver Kit “Ranger” Clock-Radio Kit IPE. dedi Anleopeotenne, Alien 
Thrilling 2-band receiver, easy to build, fun You'll be proud of the performance of this V speaker. ivory plastic cabinet 
to operate—a terrific value. Bandswitch easy-to-build clock-radio. Provides wonder- AC or DC. Shpg. wt., 4 
selects exciting short-wave, including ful broadcast band reception. Includes Tele- mmatet V-18. Net only... 918.95 
foreign broadcasts, amateur, aircraft, police chron clock with sleep-switch timer plus “"Ranger’’ Radio-Intercom Kit 
and marine radio (6.5 to 17 mc), and stand- automatic radio wake-up/alarm switch. It's a broadcast band radio—it’s 
ard broadcast. Highly sensitive regenerative Radio automatically shuts off at night and an efficient 2-way intercom—both 
circuit. Built-in 4” PM speaker and beam- wakes you in morning; also turns on appli- in one! Ivory plastic case for Mas 





ter station/Radio; smartly styled 
Remote station. With 50-ft. cable 
AC or DC. Shopg. wt., 8 Ibs 

Model Y-739. Net only $27.50 





power output for strong volume. Has head- ances automatically. Module plug-in circuits 
phone jacks and switch to cut out speaker. and printed-circuit board for quick, easy 
Easy to assemble from step-by-step instruc- assembly. Beautiful blue and white plastic 
tions. Handsome cabinet, 7 x 10% x 6”. cabinet. 6 x 9% x 5%”. For 60 










AC or DC operation. Shpg. wt., cycle AC only. Shpg. wt., 5 Ibs. 9? 495 “TERED RNG GT Radlo Kit a : 
y “Transistor radio tor oca 
broadcast reception. Works for 


7% Ibs. 3 | 895 Model Y-737. Net only........ 
Model Y-259. Net only......... Easy Terms: Only $2.50 Down 





months from single penlight cell 
supplied. Handsome plastic case 
Fascinating to build. (Requires 
headphones and antenna.) 8 oz 
Model Y-767. Net only. $2.45 


Cheek Transistor Lab Kit 

Builds any of 10 favorite projects 
Entire kit on a printed circuit 
board. Just pluginieads to change 
from project to project. 3 Ibs 
Model ¥-299. Net only... $15.75 


1-Transistor Radio Kit 
Offers fine local broadcast head 
phone reception. Printed cuit 
board for easy assembly. Works 
for months from penlight cell sup- 
plied. (Antenna and headphones 
required.) Shpg. wt., 1 Ib 

Model Y-765. Net only $3.95 





























12-In-1 Electronic Lab Kit 
Fascinating way to learn electronics—build 
any one of 12 practical circuits! Change cir- 
cuits just by relocating a few wires. Safety- 
designed; no voltage exceeds 25v. Makes 
any one of the following: AM radio, ampli- 
fier, code oscillator; home “broadcaster”; 
electronic timer, switch or flasher; voice- 
operated, capacity-operated or photoelec- 
tronic relay; CW “transmitter”; light control 
oscillator. With all parts, mike, phototube, 
instructions for each project. For 110-125v. 


AC. Shpg. wt., 3% Ibs. 4] 495 


Model Y-272. Net only... ..... 













































aud Chotrimbidtnd 
MONEY-BACK GUARANTEE 
Every KNIGHT-KIT meets or exceeds 
published specifications—or we refund 
your money in full. 
EASY TERMS on orders as low as $20 


5-Transistor Superhet Radio Kit 


Quality personal portable. Printed: 


circuit for easy assembly. Built-in 
antenna; 3%" speaker; prealigned 
IF's; phono jack; 200-hour battery 
playing life. Handsome ivory and gold 
styling. Less battery ($1.43). 2 Ibs. 

Model Y-771. Net only. .....$25.95 


2-Transistor Pocket Radio Kit 

Excellent for local broadcast recep- 
‘tion. Newest printed-circuit board for 
easy assembly. Built-in antenna; 
miniature dynamic earphone; 

for months from single battery. In 
handsome carrying case; only 4 x 3% 
x 1%". Less battery ($1.25). 1% Ibs. 
Model Y-263. Net only 


2-Way Intercom System Kit 


Complete 2-station system; low-cost, 
easy to assemble. High gain, clear 
tened, sensitive. Has 2-stage ampli- 
fier and 4” PM speakers. Handsome 
metal cabinets. Includes master, re- 
mote and 50-ft. cable. AC or DC. 8 ibs. 
Model Y-297. Net only... .... $14.95 


Electronic Photoflash Kit 


Fast 1/700th-of-a-second flash; 50 
watt/second output. Synchronizes 
with any camera with X or O shutter. 
Less battery. Shpg. wt., 4 Ibs. 

Model Y-244. Net only... . ... $29.50 


Wireless Broadcaster—Amplifier Kit 


Play music or make announcements 
through your radio set, using mike or 
phono—no connection to set needed. 
Use also as audio amplifier. Has built- 
inpreamp. AC or DC. Shpne. wt.,3ibs. 
Model Y-706. Net only 


Transistor Code Practice Kit 
Ideal for beginners learning code. 500 
cps tone. Single penlight cell sup- 
plied operates unit for months. Jacks 
for headphones; screw terminals for 
key. Shpg. wt., 1 Ib. 
Model Y-238. Net only .......$3.95 





Gives clear headphone reception of 
local broadcast stations. Sensitive 
crystal diode; efficient “Hi-Q” coil. 
(Antenna and headphone required.) 
Shpg. wt., 1 Ib. - 

Mode! Y-261. Net only... .....$2.35 


Photoelectronic Relay Kit 


Ultra-sensitive relay at very low cost. 
Fine for automatic contro! of lights, 
door openers, as a burglar alarm, etc. 
Shpg. wt., 34 Ibs. 

Y¥-703. Light Source only 
ALLIED CATALOG 
See pages 241-273 for detailed 


Model Y-702. Net only 
Sele! 452-PAGE 
ofall KNIGHT-KITS: 


DVS GQ actes 


38 years of experience in 
electronic kit design 





knight-kit (4007 Atumealt 


BETTER BY FAR...ADVANCED DESIGN...GUARANTEED SPECS 


DO THE EASY ASSEMBLY...SAVE OVER LOX 


am 7 


Vacuum Tube Voltmeter Kit 


Top buy in a quality VTVM. Entire 
chassis is printed-circuit board—easy 
to assembie. Balanced-bridge, push- 
pull circuit; 1% film-type resistors; 200 
pa movement; 4)4” meter; includes zero 
center scale and direct-reading db 
scale. Polarity reversing switch. Input 
Res.: 11 megs. DC and AC rms, 0-1.5- 
5-15-50-150-500-1500; AC Peak-to-Peak, 
0-4-14-40-140-400-1400-4000; Response, 
30 cycles to 3 mc; Ohms, 0-1000-10K- 
100K and 0-10-100-1000 megs; db, —10 
to +5. Includes battery and test leads. 
For 110-125v., 50-60 cycles. 


Shpg. wt., 6 Ibs. $9579 
Model Y-125. Net only. .. 


Easy Terms: Only $2.58 Down’ 


Lowest Cost Tube Checker Kit 


A really tremendous value in a quality 
tube checker. Checks over 400 tubes. 
Features ‘‘Flip-Card"” charts with tube 
settings in loss-proof pull-out storage 
drawer. Has sockets for 7-pin miniature, 
9-pin miniature, octal and loctal base 
tubes. Checks for cathode emission, 
filament continuity, shorted elements. 
Meter has ‘“‘Replace-Good” scale and 
special scale for checking diodes. With 
quick-setting, universal-type selector 
slide switches. Includes “Hi-Lo” line- 
voltage regulator switch. Compact and 
light—use anywhere. With 


tube charts. 6% Ibs. $1 995 
Model Y-707. Net only... 


Easy Terms: Only $2.00 Down 


there is a knight-kit to fill every test equipment need 
For detailed descriptions, see the 1959 Allied Catalog. 


5° Wide-Band Scope Kit 

5” General Purpose 'Scope Kit 

20,000 Ohms/Volt VOM Kit 

1,000 Ohms/Voit VOM Kit 

"Scope Voltage Calibrator Kit....... 

Counter Tube Checker Kit.......... 

Portable Tube Checker Kit......... : 
TV-FM Linear Sweep Generator. .. 


ORDER BLANK 4 


Ship me the following KNIGHT-KITS 
Quantity ] Descript 








enclosed. (For parcel post include 
[_] My Down Payment in the amount of $ 


Name___ 

[_] Send FREE 
452-Page 1959 
Allied Catalog 


Address_ 


—  —— 


Capacitance Substitution Box Kit... . 
6V-12V Battery Eliminator Kit 


N. Western Ave., chicago 90, Ml. 


High-Gain Signal Tracer Kit 
Audio Generator Kit 


“In-Circuit" Capacitor Checker Kit... 
Flyback Checker Kit os dshethae eb 
Transistor & Diode Checker Kit...... 
Resistance Substitution Box Kit. ..... 


BEKSSESRE 





Model No. 





All prices Net F.0. B. Chicago 


Send Time Payment form 
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ROBERT G. MIDDLETON 


RADIO-ELECTRONICS TELEVISION CONSULTANT 


AUSES of poor picture quality 
have been pointed out in previous 
Clinic columns, but the mailbag 
indicates that this is a continu- 
ing bench problem. Hence, we are 
going a bit farther into’ this subject. 

Poor picture quality is often seated 
in the video amplifier. This circuit looks 
simple. On the other hand, a sweep- 
frequency check often shows that off- 
value or faulty components are caus- 
ing peaked response or loss of low- or 
high-frequency response. 

Fig. 1 shows how excessive shunt 
capacitance across a point in the video 
amplifier circuit causes loss of high- 
frequency response. Leads to the pic- 
ture tube are a point. Press 
the video signal lead against the chassis 
or lengthen it arbitrarily, and you will 
see high-frequency response slump off. 
Pictures lose their sharpness and be- 
come blurry. 

Loss of high-frequency response is 
also caused by load resistors too high 
in value or by faulty decoupling capaci- 
tors. Loss of low-frequency response is 
caused by load resistors too low in 
value or by grid-coupling (also screen- 
bypass) capacitors which are too small. 
(See Fig. 2.) 

Sharp peaks in the video amplifier 
frequency response cause circuit ghosts 
in the picture. Peaks result from faulty 
bypassing or from careless replacement 
of peaking coils. Improperly spaced 
peaking coils couple into each others’ 


case in 


Fig. 1—If the video signal lead to the 
picture tube is progressively lengthened, 
the video frequency response curve 
slumps off at the high-frequency end. 


100 


fields and cause peaks in the response 
curve. 

Defective decoupling capacitors often 
permit the entry of spurious ac voltages 
into the video amplifier. This not only 
shows up as interference in the picture 
background, but can also cause loss of 
interlacing, which is generally blamed 
on the integrator. Fig. 3 shows a well- 
interlaced raster, compared with line 
pairing from spurious video voltages. 


630 conversion 

I would like to convert an RCA 630 
to use a 21AMP4-A picture tube. I have 
a Merit HVO-55 flyback, MFD-91 yoke 
and a Stancor A-8150 vertical output 
transformer. What circuit should be 


Fig. 2-top—Scope pattern showing poor 
low-frequency response; bottom —a 
good hammer head, blacker than the 
background, indicates good _  low-fre- 
quency response in video circuits. 


used in making this conversion?— 


S. W. F., Camden, N. J. 

We would not advise this conversion 
as a paying proposition. However, as a 
hobby project, in which cost is not the 
governing factor, it can be done. It 
would be advisable to rewire the sweep 
circuits and syne section in accordance 
with the circuit used in the RCA KCS- 
92 receiver. Tube changes will be re- 
quired. We would point out that several 
versions of the 630 were on the market, 
some of which had no age. If yours is 
of this vintage, it would be advisable 


Fig. 3—(Top) Good interlacing; (bot- 
tom) line pairing. 


also to wire in a keyed-age circuit as 
in the KCS-92 diagram. A bette: 
tion, making for a much simpler job, 
is to use a 21EP4 as in the following 
item. 


solu- 


21-inch conversion 

I would like to convert a 10-inch RCA 
630-TS receiver to a 21-inch tube. What 
is the best picture tube to use?—B. C. 
New York, N. Y. 

We would suggest a 21EP4 fo 
conversion. It is relatively easy to 
sweep and is economically priced. You 
will have to get a matching yoke and 
flyback. Your present vertical output 
transformer will probably serve OK 
If there is insufficient height, try shunt 
ing a 50-yf capacitor from cathode to 
chassis in the 6K6 vertical output « 
cuit. 


Aluminized substitute 

What aluminized tube could be sub 
stituted for a 21KP4-A?—J. D. K., 
Gary, Ind. 

A 21FP4-C can be here. Note 
however, that unless rated second-anode 
voltage is available, there will be no 
advantage in contrast and brightness 
The 21FP4-C has “automatic” focus. A 
100,000-ohm resistor between its cath 
ode and focus electrode will 
give good focus. However, for sharpest 


this 


used 


probably 
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focus, wire in a 500,000-ohm pot and 
adjust for best results. 


Adjacent-channel rejection 

I would like to obtain 
jacent-channel rejection on a 
22R20. I have tried adding 
47.25-me trap in parallel with the 


greater ad- 

Zenith 
another 
trap 





| 
| 
| 


4 


Fig. 4——Correct method of adding traps 
to boost adjacent-channel rejection. 


at the first if grid, but rejection is not 
increased. A strong channel 3 signal 
interferes with a fringe station on 
channel Other sets with higher re- 
jection perform  satisfactorily.—(ini- 
tials withheld by request) 

Adding another trap in parallel with 
one of the same frequency is not an 
effective method of obtaining increased 
rejection at a given frequency. The 
second trap should be added at the grid 
of the second if amplifier (see Fig. 4). 
Tune this trap to the picture-carrier 
frequency of channel 3. If interference 
still persists, use another trap at the 
grid of the third if amplifier. Tune the 
trap to either the picture-carrier or 
sound-carrier frequency of channel 3, 
as required. A good sweep and marker 
generator will be very useful here. 


No high voltage 
unusual problem 
Phileo 52T1810. It came in for no high 


I have an with a 
voltage. The width coil was burned out. 
I used a Merit MWC2 width coil and 
the set worked OK. On a callback next 
day, the trouble was identical. I re- 
placed the coil with a Philco 33-4486-6 
unit, but it runs too hot. The coil takes 
35 ma de, which is normal for another 
receiver. All associated capacitors have 
been replaced. The 6CD6 cathode cur- 
rent is OK. The flyback and yoke have 
been replaced. Operating voltages are 
normal. Can you give me any help with 
this problem?—M. S., Saddle River, 
N. J. 

This is evidently a problem of ex- 
cessive alternating-current flow through 
the width coil and flyback, rather than 
too much direct current. Excessive ac 
results from unfortunate stray parallel 
resonances in the system. The condition 
should be investigated with a scope. A 
simple and effective method of correct- 
ing the condition would be to operate 
without the width coil, or with a con- 
siderably larger width coil, to “kill” 
this apparent resonance. Then, if the 
picture is too wide, slide an aluminum- 
foil sleeve under the yoke. 


Slow warmup? 
An RCA 7T122 has a very dull pic- 
ture for the first 
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5 minutes after being | 


Announcing . . . A BRAND-NEW Home Study Program 
— Equips you to enter the exciting, new and booming field of 


AUTOMATION 


and Industrial 
ELECTRONICS 


Engineering 


Automation: “Second industrial 
revolution” latest and most 
exciting development in our amaz- 
ing world of electronics. Current 
needs: 3,000 specialists per year, 
well-trained in automation and in- 
dustrial electronics ... to fill new 
jobs and draw top pay. 


CREI’s new complete home study 
course covers all phases of automa- 
tion and industrial electronics, in- 
cluding fundamentals of electronic 
engineering technology and a spe- 
cialization in: Machine control sys- 
tems ... Data processing systems 

. Instrumentation techniques .. . 
Digital and Analogue Computers 

Servomechanism systems. . 
Telemetry systems Industrial 
processes. 


Leads to jobs like these: 


NOW A TELEMETRY TECHNICIAN AT RCA 
MISSILE TEST PROJECT... “On Decem- 
ber 31 I will be working for RCA 
at the Missile Test Project in 
Florida as a Telemetry Technician. 
I don’t mind telling you that CREI 


MAIL THIS COUPON FOR FREE BOOKLET! 


CAPITOL RADIO ENGINEERING INSTITUTE 


ECPD Accredited Technical Institute Curricula @ 


Dept. 142-X, 3224 - 


Please send me without cost or obligation your brochur 
describing your brand-new home study course in Automat 
and Industrial Electronics Engineering Technology 


Name 
Street 


City 


New! 


NOW CHECKS: 


* Transistors for opens, shorts, leakage and current gain 
Only tester that tests power transistors as used in 


car radio outputs. 


1 * Crystal Diodes checks forward to reverse current ratio $ 


on all diodes. 


* Selenium RostiBeors checks forward and reverse currents 
SERVICE INSTRUMENTS CORPORATION 


ILLINOIS 


i121 he i. ROAD, ADDISON, 
hee coe oe es es ees ee See other SENCORE 


16th Street, N.W., Washington 


Improved! 
TRANSISTOR 
CHECKER 


America’s newest, most 
popular test instrument 
Simple to Operate. Controls are accur- 
ately set for each transistor by 
referring to replaceable set-up chart 
on reor. Test leads or socket 

provides for fast hook-up 


ads in this 


Technology 


iragement helped a 
lot in getting this job.”—John S. 
Treft, Box 133, Beulah, Mississippi 


NOW ASSISTANT CHIEF ENGINEER OF 
RADAR INSTRUMENTATION STATION... 
“Five years ago I started to work 
for my present employer as a Radio 
Repairer and Installer. I also 
started my CREI course at this 
time. Three years later I was a 
supervisory electronic engineer and 
a year later I was promoted to the 
position I now hold as assistant 
chief engifieer of a large radar in- 
strumentation station at White 
Sands Proving Grounds.” — Ralph 
Leo Gagnon, 1255 Gardner Ave., 
Las Cruces, N 

If you 
education, and 


and your encot 


had a high school 
experience in elec- 
tronics—and realize the need of 
high-level technical knowledge to 
make good in the better electronic 
jobs you can qualify for this 
brand-new CREI Home Study 
course. Write to Capitol Radio 
Engineering Institute, Dept. 142-X, 
3224-16th St., N.W., Wash. 10, D. C. 


have 


ae a eec ee eS 
Te obtain Tost, immediate 
service and to avoid delay, 
it is necessary that the 
following information be 
filled in: 
Founded 1927 Employed By 
10, D 

Type of Present Work 


Education 
Yrs. High School 


nics Experience 


ee ee ee ee ee ee 


MODEL TRCG 
y Ae 


DEALER NET 


Cannot become i 
obsolete. i 

Approved by 
leading 

manufacturers. i 


ssue oe ee ee oe ome oe oe oe cm oes old 
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turned on. Contrast and brightness con- 
trols have no effect. Then the receiver 
suddenly starts operating properly. 
The picture tube is old. Would you sus- 
pect the picture tube, or look for some 
kind of circuit trouble?—W. W. S., 
New York City 

A quick check can be made by mon- 
itoring the voltages at the picture-tube 
socket, with the socket unplugged from 
the tube. If these voltages are normal 
when the receiver is turned on, the 
picture tube is causing the trouble. 
Otherwise, the fault will be found in 
the circuit (or circuits) which are sup- 
plying the incorrect picture-tube volt- | 
ages. 








Self-oscillation 

On a Muntz 17B6, when I make a 
service call, all I need to do is to touch 
the top of the 1B3 or the 6BQ6, and 
| the picture comes in OK. It works for 
about 4 months and the same condition | 
| returns. Do you have any suggestions 
that may help?—C. F. W., Detroit, 
| Mich. 

This is a typical condition of self- 
oscillation of the sweep section with 
other receiver sections. First, shunt | 


LAST FILTER SECTION HORIZ OUTPUT 


Fig. 5—Marginal instability caused by 

electrolytic capacitors can be corrected 

by shunting with .001l-uf mica capaci- 

tors; b—rf chokes at plate and screen of 

the horizontal output tube often help. 
Use about 100 zh. 


the large electrolytic in the flyback 
section with a .001-uf capacitor. Also 
shunt a .001-uf capacitor across the 
output filter capacitor. This will prob- 
ably kill the marginal feedback causing 
the trouble. However, should further | 
attention be required, connect rf | 
chokes in series with the plate and | 
screen terminals of the horizontal out- | 
put tube (see Fig. 5). | 


Color trouble 

I have had somewhat the same prob- 

lem as J. H. C. (RApDIO-ELECTONICS, 
| August, 1958, page 49) on an RCA 
CT-100 color receiver. It is a fault 
which shows up only on color reception. 
Large red areas appear green, with 
severe trailing greens on the entire| 
picture. Also, after 2 hours there is 
vertical sync drift. Your help will be 
appreciated.—E. M., Jr., Rochester, 
N.Y. 

The trouble appearing as green in 
large red areas, with trailing smear, 
should be analyzed with a scope and 
low-capacitance probe. The CT-100 is 
an I-Q receiver. Since there is no evi- 
dence of blue chroma trouble, start 
checking at the red and green matrices, 
with a standard NTSC color bar signal 
applied to the receiver. The circuit at 


MORE 
SERVICING 
H E L Prin “Mr. TV Service Clinic” 


If you enjoy and profit from Bob Middleton's 
TV SERVICE CLINIC in RADIO-ELECTRONICS 
every month, you'll want to read his books 
on advanced servicing techniques. You know 
his friendly style, practical approach and 
Clear way of getting across his point. You'll 
find that same direct practical method in 
his two GERNSBACK LIBRARY servicing books 


SERVICING COLOR TV — no. 72—224 pages 
Paper cover edition $2.90. Hard cover edition 


$4.60. 


Answers all your questions on this 
up-and-coming new phase of servic- 
ing. You're going to be asked to 
service color sets soon. Make sure 
you’re ready. Middleton covers 
chroma circuits, matrix testing, the 
flyback system, test equipment, 
techniques and all the other things 
you want to know about color 
servicing. 

Special troubleshooting charts help 
you find tough troubles fast. 


SWEEP AND MARKER GENERATORS 
FOR TELEVISION AND RADIO— 


No. 55—224 pages. Paper cover edition $2.90. 
Hard cover edition $4.60. 


Another Middleton ‘‘ace.’’ Takes you 
behind the dials of these instruments 
and shows you what makes them 
tick, their uses and limitations. 
Learn about the importance of flat- 
ness of output from a sweep genera- 
tor and other considerations in the 
effective application of generators 
in alignment work and other com- 
plex servicing problems! Get this 
book now—make sure your genera- 
tors are doing all they can for you 


See your distributor or use this coupon 


————eOe— - - - -  -t—‘i_NE 


r 
j Gernback Library, Inc. Dept. 29 
1 154 West 14th Street, New York 11, New York 


My remittance of $. is enclosed 
| Please send me the books checked below postpaid 
| No. 65 Servicing Color TV 
i (_) Hard cover ed. $4.60 

No. 55 Sweep and Marker Generators 
l () Hard cover ed. $4.60 [] Paper cover ed 


nome 





please print 


[] Paper cover ed. $2.90 


$2.90 
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TELEVISION 


decay of the square wave corresponding 
to the red bar. You may also find this 
fault in the green matrix. Follow the 
distorted waveforms back through the 
I and Q channels with the probe and 
scope. Note the first point at which 
this distorted square wave appears. 
Then, check out the individual circuit 
components in the faulty circuit. 


Poor picture 

A Sentinel 3V500 came into the shop 
with a complaint of poor picture. The 
if strip is out of alignment. I can 
adjust the if coils to get a peaked 
response curve with about a 2-mc band- 
width, but picture and sound are not 
good (see Fig. 6). I find it impossible 
to align according to specifications. All 
if components check out OK.—S. H., 
Arlington, Minn. 

This is a fairly common difficulty, 
and there are several possible causes 
which must be eliminated one by one. 


Fig. 6—The if response curve has a 
stubborn, sharp peak and inadequate 
bandwidth. Possible causes of regenera- 


tion should be checked. 


A sharp peak in the response curve 
points to regeneration. If the override 
bias is increased during alignment, the 
peak usually disappears and a fairly 
normal curve can be obtained. But 
when the bias is reduced, the peak pops 
right up again. It can be caused by use 
of incorrect high-frequency grounding 
points when replacing bypass capaci- 
tors or if coils. Poorly soldered ground 
connections or disturbed high-frequency 
lead dress can also be responsible. 
Bypass capacitors which are not open 
but which have low capacitance are 
sometimes the culprit. Sometimes the 
leads on replacement capacitors are 
left too long. Heater wiring is critical 
in some cases. It should be dressed 
closely against the chassis. Sometimes 


a replacement tube has been used which | 


has too high gm for the circuit. 


Sync buzz 

A Motorola TS-174-B has a stubborn 
sync buzz. The brightness and contrast 
controls must be full on to get a fair 


picture, and some channels are washed | 
out. The buzz changes with the setting | 


of the fine tuning. Traps were adjusted 
and a new crystal diode installed. Tubes, 
including the picture tube, are presum- 
ably good.—J. R. Z., Aliquippa, Pa. 
Syne buzz is often caused by mis- 
alignment. It is advisable to use a 
(Continued on page 108) 
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General Instrument has 
the | RIGHT RECTIFIER 


for every TY/ set 





YTOMATIC 


PTS 7 


RECTIFIERS 


RADIO asouttan * - 


RECTIFIERS 


Don't be fooled by an ‘‘all or nothing at all’’ 
approach. Selenium and Silicon rectifiers 
both have a place in today’s TV sets. . . and 
General Instrument supplies the very best! 


Radio Receptor “Safe Center” selenium rectifiers have proved their 
reliability and long life in millions of circuits through the years. 
When your replacement calls for selenium there is no better 
rectifier. 

AUTOMATIC PT5 Silicon rectifiers are the first choice of leading 
TV set manufacturers switching to silicon in their new models. 
When replacing or converting to silicon, install the PT5 for maxi- 
mum performance and picture brightness. 

Both these outstanding rectifiers are brought to you by GENERAL 
INSTRUMENT, your finest source of semiconductor components! 


General Instrument Distributor Division 
RADIO RECEPTOR COMPANY, INC. 
Subsidiary of General Instrument Corporation 

240 Wythe Avenue, Brooklyn 11, N. Y. EVergreen 8-6000 





SUPERIOR’S NEW MODEL TW-11 


‘Teronssionat MUDE TESTER 


* Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, Hearing Aid, Thyratron, Minia- 
tures, Sub-miniatures, Novals, Sub-minars, Proximity fuse types, etc. 


%* Uses the new self-cleaning Lever Action Switches for individual element testing. 
Because all elements are numbered according to pin-number in the RMA base 
numbering system, the user can instantly identify which element is under test. 
Tubes having tapped filaments and tubes with filaments terminating in more 
than one pin are truly tested with the Model TW-11 as any of the pins may be 
placed in the neutral position when necessary. 


%* The Model TW-11 does not use any combination type sockets. Instead 
individual sockets are used for each type of tube. Thus it is impossible to 
damage a tube by inserting it in the wrong socket. 


* Free-moving built-in roll chart provides complete data for all tubes. All 
tube listings printed in large easy-to-read type. 


%& NOISE TEST: Phono-jack on front panel for plugging in either phones or 
external amplifier will detect microphonic tubes or noise due to faulty 
elements and loose internal connections. 


EXTRAORDINARY FEATURE 

SEPARATE SCALE FOR LOW-CURRENT TUBES. Previously, on emission-type tube 
testers, it has been standard practice to use one scale for all tubes. As a result, 
Model TW-11—TUBE TESTER . . . Total the calibration for low-current types has been restricted to a small portion of the 
an sag = pe a 104 10 - scale. The extra scale used here greatly simplifies testing of low-current types. 
trial, then ’ per month for months 
a satisfactory. eee return, no ex- =. yy Beep y wey PD gg $ 50 
yet lacapmmatcn beautiful hand-rubbed oak cabinet com- 

plete with portable cover. NET 


SUPERIOR’S NEW MODEL 82A Multi-Socket Type 

















TUBE TESTER 


TEST ANY TUBE IN IO SECONDS FLAT! 


Turn the filament selector Insert tube into a num- 
switch to position speci- bered socket as desig- 
fied. nated on our chart (over 

600 types included). 


THAT’S ALL! Read emission quality direct on bad-good meter scale. 








Press down the quality 
button — 





Production of this Model was delayed a full year pending careful study by Supe- 
Price "$96.50 Termes $0.50 ioe rior’s engineering staff of this new method of testing tubes. Don’t let the low price 
day trial ye $6.00 monthly fer 5 mislead you! We claim Model 82A will outperform similar looking units which sell 
months if satisfactory. Otherwise return, for much more — and as proof, we offer to ship it on our examine before you buy 


no explanation necessary. policy. ....FEATURES.... 





e Tests over 600 tube types. *7 os 9 pin straighteners mounted on 
panel. 
Primarily, the difference between the conventional tube * Tests 024 and other gas-filled tubes. 
tester and the multi-socket type is that in the latter, the use e Employs new 4” meter with sealed air- e Ail sections of multi-element tubes tested 
of an added number of specific sockets (for example, in damping chamber resulting in accurate simultaneously. 


Model 82A the noval is duplicated eight times) permits elimi- ee ee © Ultra-sensitive leakage test circuit will 


nation of element switches thus reducing testing time and ¢ Use of 22 sockets permits testing all A indicate leakage up to 5 megohms. 
: . ular tube types and prevents possibile 
possibility of incorrect switch readings. obsolescence. 


To test any tube, you simply insert it into a numbered socket * Dual Some moter permits testing of low x 50 
as designated, turn the filament switch and press down the —— 
quality switch—THAT’S ALL! Read quality on meter. Inter- Model 82A comes housed in handsome, portable, Saddle-Stitched 


element leakage, if any indicates automatically. Texon case. Only NET 


SHIPPED ON APPROVAL 72 vaicnce or tadicnted merrhty sore No mrentst on onduce Cannan 
NO MONEY WITH ORDER—NO C.0.D. “°° <omplstelyisatated, return t0,0s. no explana 


SEE PAGE 107 FOR COMPLETE DETAILS 
MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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"2a » CRT, TESTER 
NEW MODEL 83 e ee 


Tests on Rejuvenates ALL PICTURE TUBES 
ALL BLACK AND WHITE TUBES 


' From 50 degree to 110 degree types—from 8” to 30” types. 
a ALL COLOR TUBES 


Test ALL picture tubes—in the carton—out of the carton—in the set! 





val Model 83 is not simply a rehashed black and white C.R.T. Tester with a color 
adapter added. Model 83 employs a new improved circuit designed specifically to 
test the older type black and white tubes, the newer type black and white tubes 
and all color picture tubes 


MM Model 83 provides separate filament operating voltages for the older 6.3 types 
and the newer 8.4 types. 


Model 83 employs a 4” air-damped meter with quality and calibrated scales. 


Model 83 properly tests the red, green and blue sections of color tubes individvally—for 
Model 83—-C.R.T. TUBE TESTER . . . Total each section of a color tube contains its own filament, plate, grid and cathode. 
Price $38.50—Terms: $8.50 after 10 day trial, 
then $6.00 monthly for 5 months if satisfactory. 
Otherwise return, no explanation necessary! 


Model 83 will detect tubes which are apparently good but require rejuvenation. Such 
tubes will provide a picture seemingly good but lacking in proper definition, contrast 
and focus. To test for such malfunction, you simply press the rej. switch of Model 83. If 
the tube is weakening, the meter reading will indicate the condition 


Model 83 comes h d in hand i Rej ; ; 
, juvenation of picture tubes is not simp! matter of | high volt to th 
portable Saddle Stitched Texon case— $38°° ice te ek a 








; ' filament. Such voltages improperly applied can strip the cathode of the oxide coating 
complete with sockets for all black and essential for proper emission. The Model 83 applies a selective low voltage uniformly to 
white tubes and all color tubes. Only ___ assure increased life with no danger of cathode damage 











SUPERIOR’S NEW TRANS-CONDUCTANCE 


MODEL TV-12 


TUBE TESTER 


TESTING TUBES 


% Employs improved TRANS-CONDUCTANCE circuit. An in-phase signal is 
impressed on the input section of a tube and the resultant plate current 
change is measured. This provides the most suitable method of simulating 
the manner in which tubes actually operate in Radio & TV receivers, 
amplifiers and other circuits. Amplification factor, plate resistance and 
cathode emission are all correlated in one meter reading 
NEW LINE VOLTAGE ADJUSTING SYSTEM. A topped transformer makes 
it possible to compensate for line voltage variations to a tolerance of 
better than 2%. 

SAFETY BUTTON — protects both the tube under test and the instrument 
meter against damage due to overload or other form of improper 
switching. 

NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits 
application of separate voltages as required for both plate and grid of 
tube under test, resulting in improved Trans-Conductance circuit, 


Model TV-12—TUBE TESTER . . . Total VESHING TRANESTORS 


Price $72.50—Terms: $22.50 after 10 day A transistor can be safely and adequately tested only under dynamic con- 
trial, then $10.00 monthly for 5 months ditions. The Model TV-12 will test all transistors in that approved manner, 
if satisfactory. Otherwise return, no expla- and quality is read directly on a special “transistor only’ meter scale. 
nation necessary! The Model TV-12 will accommodate all transistors including NPN’'s, PNP's, 
Photo and Tetrodes, whether made of Germanium or Silicon, either point 
contact or junction contact types. 


ALSO TESTS $7950 
TRANSISTORS! Sah Soa tears n tenere seme NET 


Try for 10 days before you buy! If completely satisfied send down payment after trial ond 
SHIPPED ON APPROVAL pay balonce at indicated monthly rote NO INTEREST OR FINANCE CHARGES ADDEC 
ee ely s« ec rn to us, no explanation necessary 
NO MONEY WITH ORDER—NO C.O.D. : 








SEE PAGE 107 FOR COMPLETE DETAILS 
MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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SUPERIOR’S NEW MODEL 77 


sommes VAGUUM TUBE VOLTMETER 


WITH NEW 6” FULL-VIEW METER 


Compare It to any peak-to-peak V. T. V. M. made by ony other manefacturer at any price! 


Model Vd Ra wwe ~— and calibrated with Ity of damage or value changes of delicate 
- : orabe,, > io and components. 
porte e “carrying case) sells for only $42.50. Model 77 meter is virtually burn-out proof. The 


# Model 77 employs a sensitive six inch meter. sensitive 400 microampere meter is isolated from 
Extra large meter scale enables us to print all the measuring circuit by a balanced push-pull 
calibrations in large easy-to-read type. amplifier. 


# Model 77 uses new improved SICO printed cir- # Model 77 uses selected !% xero temperature 
cuitry. Sa resistors as multipliers. This assures 


re 


# Model 77 employs a 12AU7 as D.C. amplifier and - readings on all ranges. 
two 9006's as peak-to-peak voltage rectifiers to 
assure maximum stability. 


» Model 77 uses a selenium-rectified power supply SPECIFICATIONS 
- resulting in less heat and thus reducing possibil- ¢ DC VOLTS —0 to 3/15/75/150/300/750/1,500 
e AC 
AS A DC VOLTMETER: The Model 77 is indis- 8) —O0 to 3/15/75/150/300/750 
pensable in Hi-Fi Amplifier servicing and a must $00 volts, e AC VOLTS (Peak to Peak) — 0 to 
for Black and White and color TV Receiver servic- 840/300 Keer pe ,000 volts. « ELECTRONIC 


ircuit loading 1,000 ohms/10,000 ohms/ 
ms wae ¢ whe mequetdemibeuapeniata 100,000 “onme 1 Senn / = megehms/100 
AS AN AC VOLTMETER: Measures RMS values if ECIBEES —10 
sine wave, and peak-to- value if complex wave. db + {8 os + 10 & 2 ae "s db, + 30 db to 
Pedestal voltages that determine the ‘‘black” level db. All based on 0 — 
in receivers are easily read. —. 1.13 * » ZERO ps dye 
= METER — r alignment with fu 
Model 77—VACUUM TUBE VOLTMETER AS AN ELECTRONIC OHMMETER: Because of its scale range of 0 to 1.5/7.5/37.5/ 15 /150/375/750 
. Total Price $42.50—Terms: $12.50 after wide range of measurement leaky capacitors show volts at 11 megohms {nput resistance. 


5 ringly. Beca t 
10 day trial, then $6.00 monthly for 5 lading invermittents wo ena teak, “Deleted 
and repaired. 

















months if satisfactory. Otherwise return, 

No explanation necessary! $ 
Model 77 comes complete with operating instructions, probe and tes? leads. 
Use it on the bench—use it on calls. A streamlined carrying cose, included of 


no extra charge, accommodates the tester, instruction seek, b probe ond leads. 
Operates on 110-120 volt 60 cycle. Only ; 

















SUPERIORS NEW SUPER-METER — WITH NEw 6" FULL-VIEW METER 
4 Combination NOLT-OHM MILLIAM METER. 











Ptus CAPACITY, REACTANCE, INDUCTANCE AND 
DECIBEL MEASUREMENTS. 


leo Teste SELENIUM AND SILICON RECTIFIERS, 
SILICON AND GERMANIUM DIODES. 


The Model 79 represents 20 years of continuous ex- P 

perience in the design and production of SUPER- Specifications 

METERS, an exclusive SICO development. D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500 

In 1938 Superior Instruments Co. designed its first ap : 73,0 
SUPER-METER, Model 1150. n 1940 it followed with B.C” CURRENT: Oto 1.5/15/150 Mo. 6 0 15/15 Amperes 


Model 1250 and in succeeding years with others in- " h 10 Meach 
cluding Models 670 and 670-A. All were basically Capacity, Gol i mid re sO mh et Mogens 
ager totan extra services provided to meet chang- pe ACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms. 
ng requirements. ‘ . 

Now, Model 79, the latest SUPER-METER includes 'NOUCTANCE: .15 to 7 Henries, 7 to 7,000 Henries 

not only every circuit improvement perfected in 20 DECIBELS: —6 to +18, +14 to +38, +34 fo +58. 

yeors of specialization, but in addition includes The following components are all tested for 

those services which are “musts” for properly berv- QUALITY at appropricte test potentials. Two 

icing the ever increasing number of new Pp parate BAD-GOOD scales on the meter ore 

used in all phases of today’s electronic production. used for direct readings. 


F le with the Model 79 SUPER-METER 
Model 79—SUPER-METER . . . Total Price con meature the quality of selenium ond silieon All Electrolytic Condensers from 1 MFD to 1000 MFD. 
$38.50—Terms: $8.50 after 10 day trial, rectifiers and all types of diodes—components which All Selenium Rectifiers. All Germanium Diodes. 
then $6.00 per month for 5 months if have come into common use only within the past five Al Silicon Rectifiers. Alll Silicon Diodes. 
satisfactory. Otherwise return, no expla- years, and because this latest SUPER-METER neces- 
sarily required extra meter scale, SICO used its 
new full-view 6-inch meter. $ 50 
Model 79 comes complete with operating instructions and 
test leads, Use it on the bench—use it on calls. A stream- 
lined carrying case included at no extra charge accom- 
modates the tester, instruction book and test leads... Only 


SHIPPED ON APPROVAL (17'0.0007 Sry ter! corte ates nd sous 
NO fear wire ORDER—NO C.0.D.. °° °°. en i i ie 


. 








ee 





nation necessary! 








See following page for complete details 
MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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7 Signal Generators in One! 


V RF. Signal Generator for A.M. ¥ Bor Generator 
V RF. Signal Generator for F.M. 
Vv Audio Frequency Generator 


Vv Cross Hatch Generator 
Vv Color Dot Pattern Generator 


Vv Marker Generator 
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A.M. Radio + F.M. Radio - Amplifiers - Black and White TV 
s } ¢ Color TV 





Model TV-50A GENOMETER .. . Total 


Price $47.50—Terms: $11.50 after 10 day 
trial, then $6.00 monthly for 6 months 
if satisfactory. Otherwise return, no ex- 
planation necessary! 





BAR GENERATOR: The 
Model TV-50A projects 
an actual Bar Pattern 
on any Receiver 
Screen. Pattern will con- 
sist of 4 to 16 horizontal 
bars or 7 to 20 vertical 
bars. 


ject a cross-hatch 


A SIGNAL GENERATOR: The Model 


mentals and from 60 Megacycles to 180 


VARIABLE AUDIO FREQUENCY GEN- 
ERATOR: In addition to a fixed 400 
cycle sine-wave audio, the Model TV 
50A Genometer provides a variable 300 
cycle to 20,000 cycle peaked wave audio 
signal 


The Model TV-S50A 
comes yo ape opens 
shielded leads a 


CROSS HATCH GENERATOR: The 
Model TV-50A Genometer will pro- 
ttern on 
e pattern will 
horizontal 
laced to pro- 
vide a stable cross-hatch effect. 


Megacycles on powerful harmonics. 


DOT PATTERN GENERATOR (FOR 
— TV) Although you will be able 


equipment for servicing Color TV, me 
one addition which is a ‘‘must’’ 

Dot Pattern Generstor. The Dot Pattern 

ig og on any color TV Receiver tube Ke., 
y the Model TV-50A will enable you to M¢e., 

adjust for proper color convergence. 


1006 Re. 


ating Geteustiens. Gok 


TV-50A includes all the most fre- 
use most of your regular standard quently needed marker points. The 


MARKER GENERATOR: The Model 
etal | markers are provided =§ 


Ke., 456 Ke., 600 Ke., 
1400 8 i ce ig oO 


2500 Ke., 


10.7 Mc., th e F anler 


burst frequency) 











For the first time ever: ONE TESTER PROVIDES ALL THE SERVICES LISTED BELOW! 


SUPERIOR’S NEW 
MODEL 76 


Pan Susanne Oe 





Model 76 . . . Total Price $26.95—Terms: 
$6.95 after 10 day trial, then $5.00 monthly 
for 4 months if satisfactory. Otherwise return, 
no explanation necessary! 


CONDENSER BRIDGE 


with a range of .00001 Microfarad to 1000 Micro- 
farads (Measures power factor and leakage too.) 


’S A 


which will enable you to trace the signal from an- 

na to speaker of all receivers and to finally pin- 
point the exact cause of trouble whether it be a part 
or circuit defect. 


CAPACITY BRIDGE SECTION 

4 Ranges: .00001 Microfarad to 1000 Microfarads 
Will also locate shorts and leakages up to 20 meg- 
ohms. Measures the power factor of all condensers 
from .1 to 1000 Microfarads. (Power factor is the 
ability of a condenser to retain a charge and thereby 
filter efficiently.) 


SIGNAL TRACER SECTION 

With the use of the R.P. and A.F. Probes included 
with the Model 76, you can make stage gain measure- 

ments, locate signal loss in R.F. and Audio stages, 

localize faulty ages. locate distortion and hum, 

etc. Provision has m made for use of phones and 

meter if desired. 


ALL PURPOSE BRIDGE 


IT’S A 


RESISTANCE BRIDGE 


with a range of 100 ohms to 5 megohms 
i’Ss A 


TV ANTENNA TESTER 


The TV Antenna Tester section is used first to deter- 
mine if a ‘‘break”’ exists in the TV antenna and if a 
break does exist the specific point (in feet from set) 
where it is. 


RESISTANCE BRIDGE SECTION 

2 Ranges: 100 ohms to 5 megohms. Resistance can be 
measured without sco panecting capacitor connected 
across it, (Except, of course, when the R C combi- 
nation is part of an R Cc bank.) 


TV ANTENNA TESTER SECTION 

Loss of sync., snow and instability are only a few of 
the faults which may be due to a break in the 
antenna,:s0 wi ot check the 

TV antenna f 2 yo 
2’ to 200’ for 7 m coax and 
2’ to 250’ for 300 ohn ribbon 


Model 76 comes complete with all accessories including R.F. and 
A.F. Probes; Test Leads and operating instructions. Nothing 


26. 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C.0.D. 
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0 Model TW .. Total Price $47.50 
$11.50 whhin 10 days. Balance $6.00 monthly for 6 months. 


Model 824 Total Price $36.50 
$6.50 within 10 days. Balance $6.00 monthly for 5 months. 


Model 8&3 Total Price $38.50 
$8.50 within 10 days. Balance $6.00 monthly for 5 months. 


MOSS ELECTRONIC, INC. 
Dept. D-571 3849 Tenth Ave., New York 34, N.Y. O 


Please send me the units checked on approval. If completely satisfied 
= MS Oh on the terms specified with no interest or finance charges oO 
herwise, | will return after a 10 day trial positively cancelling 
a further obligation. (0 Model TV-12 Total Price $72.50 
$22.50 within 1e days. Balance $10.00 monthly for 5 months 


O M Total Price $42.50 
sn se iin 18 days. Balance $6. 06 monthly for 5 months. 


O Medel Total Price $38.50 
$8.50 within ie days. Balance $6. 00 monthly for 5 months. 


O Medel TV-50A .Tetal Price $47.5@ 
$11.50 — 10 days. Balance $6.00 monthly for 6 months. 


0 Model Total Price $26.95 
$6.95 within 16 days. Balance $5.06 monthly for 4 months. 


Mane ces ee ee ce ee ee ee Sa SS SD DS eS eS Se nD mS em cs ces ee cs ce ce ee Se ee ee ee i 


FEBRUARY, 107 


Zone 
"All prices net, F.0.B., N. ¥. C. 


(oak ee eee 
Te me ee ee 


1959 





a quarter-century of PRECISION * know-how 


is now yours in 





P/AIJC 














O 








quality electronic equipment in KIT FORM 


FOR: 


electronic hobbyists 
and amateur radio 


hi-fi custom building 
and service 


science education and 
technical schools 


industrial testing and 
quality control 


PACO is the only line of 
test instrument kits engi- 
neered and produced 
under the auspices of a 
leading test equipment 
and meter manufacturer. 


and, you pay nothing 
extra for the convenience 
of buying PACO kits di- 
rectly from your own 
local parts distributor. 


COMPARE PACO against 
any other kits for per- 
formance, appearance, 
ruggedness, ease of op- 
eration and simplicity of 
assembly and wiring. 


COMPARE PACO’s su- 
perbly detailed, step-by- 
step instruction manuals 
and giant size wiring dia- 
grams, against any you 
have ever seen. 


SEE HOW PACO sets an 
entirely new standard in 
electronic instrument kit 
design and kit assembly 
instruction. 


» Available and on display 
ot leading 
electronic parts distributors. 


Pb Write for tree 
- descriptive bulletin. 


MODEL B-10 

Battery Eliminator Kit 

* less than 0.3% ripple output 
* no external filters required 
Kit Net Price: ..........s000 $41.95 
Factory Wired: 9.50 


MODEL C-20 
Res-Cap-Ratio Bridge Kit 
* 10 mmfd to 2000 mfd 
* ¥% ohm to 200 megs 
Kit Net Price: 


MODEL G-30 

RF Signal Generator Kit 

* 160 Kc to 240 Mc in 8 bands 
* 120 Mc fundamental output 
Kit Net Price: 8.50 
Factory Wired: .........s00 $39.95 


MODEL M-40 

High Sensitivity V-0-M Kit 
* 20,000 ohms/voilt DC 

* 10,000 a AC 
Kit Net Prices .................$31.50 
Factory Wired: ........... wee37.50 


MODE! 

5” Comets = Oscilloscope Kit 

* push-pull vertical and 
horizontal amplifiers 

Kit Net Price: 

Factory WIPE: ......cerereveee $84.50 


MODEL S-55 

Wideband 5” Oscilloscope 

© response DC to 5 Mc 

* push- — : and H amplifiers 
Kit Net Pr 7. 
Factory Wired: wien $139.50 


Tube Checker Kit 

© full free-point lever 
selector system 

© built-in roll chart 

Kit Net Price: 

Factory Wired: 


MODEL T-65 

Transistor and Crystaj Diode 
Tester Kit 

¢ tests Iceo,gain, leakage, etc. 
© tests both p-n-p and n-p-n types 
Kit Net Price: 95 
Factory Wired: .............000 $59.50 


MODEL V-70 
Vacuum Tube Voltmeter Kit 
© wide-range 


$31.50 
-$47.50 


-MODEL Z-80 
RF-AF Signal Tracer Kit 
© high gain RF and AF amplifier 
onan oon and audible indicator 
Factory Wired: 
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(Continued from page 103) 

good sweep and marker generator, and 
put the rf and if sections in good align 
ment. Also check the ratio-detector 
alignment. If you need to go farther, 
check C52—this is the ratio-detector 
charging capacitor. Low capacitanc« 
or high power factor here can 
buzz. Since the sound signal is passed 
through the video amplifier, nonlinea 

ity of amplifier operation can 
buzz. Your report does not give volt- 
ages, but these should be checked in 
the video amplifier circuit. 


cause 


cause 


Flyback replacement 

I have a Mirrortone chassis 9049 with 
a burnt-out horizontal 
former. Could you tell me what trans- 
former I can use and how to rewire the 
chassis?—E. B.. Buffalo, N. Y. 

You can use a Stancor A-8144, Merit 
A-3038, Triad A-99X, Halldorson Z1802 
or Thordarson 26553. You willl have 
to drill one new mounting hole and 
connect the primary and secondary in 
series as an autotransformer. To con 
nect the transformer, compare the 
schematic in the carton with the 
schematic diagram of the receiver, and 
wire accordingly. 


output trans- 


Vertical weaving 

A Stromberg-Carlson 
weaving vertically on 
There is no weaving on local 
programs. How can this trouble be 
localized?—-A. M. D., Glen Burnie, Md. 

The weaving is caused by power hum 
which is not synchronized with the local 
utility frequency. The filtering is prob 
ably inadequate in the receiver, which 
causes a fairly high ripple in the plate 
supply voltages. Improving the 
supply filtering will probably correct 
the trouble. There is also a possibility 
that 60-cycle hum is getting into the 
signal from a tube heater—cathode 
or a circuit fault equivalent to it. 
However, first check the B-supply lin« 
with a scope. ENI 


119C shou a 
network 


powel 


“You’re the service technician—so you 
handle the problem!” 
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HE 1958 Hotpoint 148208 and 
14S209, 14-inch portable TV sets 
using the Q3 chassis, feature a 
radically different type of FM audio 
detection, called the Delta Sound Sys- 
that keeps cost down without 
degrading .audio quality. In this sys- 
tem, the commonly used ratio detec- 
tor, gated-beam and _ Foster-Seeley 
discriminators have been replaced 
by a circuit that converts the FM 
signal to AM before detection. A spe- 
cial circuit has been added to cancel 
out any AM interference or noise that 
may ride in on the FM carrier. The 
frequency discriminator used here is 
a time-rate demodulator—commonly 
called a slope detector. It produces an 
rf output voltage whose amplitude is 
directly proportional to the frequency 
swing of the FM signal. See Fig. 1. 
Fig. 2-a shows the resonance curve 
of a parallel-tuned circuit. The voltage 
is maximum at resonance and falls off 
as frequency is shifted to either side 
of resonance. In slope detection of an 
FM signal, the circuit is adjusted so 
that the carrier frequency falls on the 
linear portion of one of the slopes— 
point A or B, for example. Now, as 
the frequency of the FM carrier varies 


tem, 


3AU6 T30! 


4.5MC 


with modulation, the voltage across the 
tank circuit swings in amplitude. A 
linear swing of the FM carrier pro- 
duces a linear change in the amplitude 
of the rf signal developed across the 
circuit. This is shown in Fig. 2-b. 

Assume that the carrier at rest (4.5 
mc) develops 10 volts. If it swings 10 
ke to 4.49 me and develops 15 volts, a 
10-ke swing in the opposite direction 
to 4.51 me will develop 5 volts across 
the circuit. Thus the voltage across the 
tank is converted from a 
amplitude FM signal to an amplitude- 
modulated signal with the same carrie? 
frequency. The resulting signal is then 
fed to any convenient type of AM 
detector for demodulation. 

There are two good reasons why this 
simple discriminator is suitable for 
modern TV sets but not for tunable FM 
sets. First of all, the resonant tank 
responds to signals falling on either 
slope of the curve. The overall selec- 
tivity of the average receiver is not 
great enough to prevent interference 
from other incoming signals that may 
produce an intermediate frequency fall- 
ing on the discriminator’s curve. 

This problem seldom exists in an 
intercarrier TV receiver because the 

3AV6 
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Fig. 1—Circuit of Delta Sound System used in two Hotpoint portable TY 
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This simplified FM demodu- 
lator the 


circuit converts 


signal to AM before detection 


By ROBERT F. SCOTT 


TECHNICAL EDITOR 


sound 
video 
beat 


4.5-me_ intercarrier 
generated n the 
as the result of the between the 
video and ind Cal and not the 
result of he yning a single incoming 
signal in th t’s mixer. Also, the sound 
if response is sharper in a TV set than 
in an FM receiver because 
of the lower intermediate frequency and 
the narrow carrier TV sound swing. 
Secondly, the FM carrier 
must be linear portion 
of the discriminator’s curve to provide 
good linearity and distortion-free recep- 
tion. In an FM receiver, slight mis- 
tuning or oscillator drift may cause 
the if signal to swing over a nonlinear 
portion of the discriminator curve and 
produce distortion. This doesn’t happen 
in a TV receive because the 4.5-me 
carrier frequency is constant regardless 
oscillator drift. 
How the Delta Sound System works 
In this circuit (Fig. 1), the 4.5-me 
intercarrier sound signal is 
tapped off the ite of the video ampli- 
fier and fed to the grid of the 4.5-mce 
sound if amplifier V108. The output of 
this amplific s developed across the 
primary of T301, a bifilar-wound 4.5-me 


signal is 


set’s detector 


riers 


adcast 


desired 


centered on a 


of receiver tuning o1 


carrier 
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Here’s how to 
GET MORE WORK 
OUT OF YOUR 


wer 


A Complete, easily understood 
guide to using the handiest service 
instrument of them all 


MODERN OSCILLOSCOPES 
AND THEIR USES 


By Jacob H. Ruiter, Jr. 
Oscilloscopes are gold 
Enlarged mines cogge ae oe he 
. >. 
2nd Edition 


learn to use them fast, 

fully and accurately on ali 

. . +. Contains the latest types of work—and here is 

data everything the enlarged 2nd edition 

you need to know of THE BOOK THAT 

about ‘scopes! REALLY SHOWS YOU 
HOW 


MORE THAN 30 In clear, 
NEW PICTURES stood terms, it teaches you 


when, where and exactly 
. . . plus 50 more pages how to use the oscilloscope 
including data on quan- . how to interpret pat- 
titative measurements— te rns now to use your 
the slickest method of ope to handle tough jobs 
diagnosing many color easier, faster, and better. 
TV troubles and align- It contains no involved 
ing sets properly. mathematics no compli- 
cated discussions. Instead, 
it gets right down to “brass tacks’’ in explaining 
how oscilloscopes operate. Then you learn exactly 
how to use them in lab work and on all types of 
AM, FM and television service—from locating 
troubles to handling tough realignment jobs. 


"SCOPES ARE “GOLD MINES” 
When You Learn to Use Them Right! 


Each apeention is explained step by step. You 
le arn to determine just where and how to use the 
on specific jobs; how to make connections 
adjust circuit compo- 
nents; how to set the 
controls; and HOW TO 
ANALYZE PATTERNS 
fast and accurately 

370 illustrations includ 
ing pattern photos make 
things doubly clear 

No other type of specific 
service training can mean 
so much to you in boosting 
your efficiency and earning 
power! Send coupon NOW 
for 10-day examination! 


PRACTICE 10 DAYS—FREE! 


yreews RE-29, RINEHART & CO., Inc. 
232 Madison Ave., New York 16, N.Y. 


Send MODERN OSCILLOSCOPES AND THEIR USES 
for 10-day FREE EXAMINATION a book is satisfac- 
tory I will then 
promptly in full payment. If not, T 
postpaid and owe you nothing. (Save! 
cash with order and we pay postage. 
return privilege with money refunded. 


easily under- 


sc -ope 
and 


"SCOPE EXPERTS 
get better jobs 
.-. bigger pay! 


(plus postage) 
will return. book 
Send $6.50 
Same 10-day 


send you 


NAME 
ADDRESS 


CITY, ZONE, STATE. 
OUTSIDE U.S.A. $7.00 cash only. 10-day Money-back guarantee 
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if transformer. The signal voltage on 
the secondary side of T301 appears 
across the winding, C305 and the 
parallel combination of C306 and R305. 
The signal thus developed is applied to 
the diode (AM compressor) plates of 
V113. 

When the diode is conducting, it loads 
the plate circuit of V108 and compresses 
the signal envelope, thus limiting the 
signal and reducing the percentage of 
modulation of any stray noise, syne 
pulses and automotive ignition inter- 
ference that may appear as amplitude 
modulation on the 4.5-me FM carrier. 

The de component of the rectified 
signal returns to the cathode of V113 
and ground through R304. A small pre- 
determined portion of the comnressed 
FM carrier and any residual AM inter- 
ference appear across C306. This signal 
is fed to the gnu of V113 through 
coupling capacitor C307 and the 4.563- 
mc tank circuit (L302—C308). 

The tank circuit and the input capac- 
itance of the triode section of V113 
form a discriminator whose resonant 
frequency is such that the 4.5-me carrier 
falls on the linear portion of one of its 
slopes. See Fig. 3. As explained earlier, 
a linear deviation in carrier frequency 
produces a linear change in its ampli- 
tude. This 4.5-me AM signal is applied 
to V113’s grid. 

During the first few cycles of the 
4.5-me AM signal, V113’s triode acts 
as a grid detector, rectifying the signal 
in the grid—cathode circuit. Grid cur- 
rent flows through R306 and develops a 
voltage drop that charges C307 and 
biases the grid almost to cutoff. This is 
the correct condition for plate detection. 

With the grid biased to cutoff, V113 
now acts very much like a class-B ampli- 
fier. Positive swings of the 4.5-me AM 
grid signal are amplified, producing 
pulses in the plate circuit. The average 
value of these 4.5-mc pulses corresponds 
to the modulation envelope. The 4.5-me 
rf signal is bypassed to ground through 
C309 and the audio component is devel- 
oped across plate load resistor R307. 
(The plate detector is also called a bias 
or power detector.) 


Fig.2-A—Response curve of a_parallel- 
tuned circuit; b—as frequency of the FM 
earrier varies with modulation, the volt- 
age across the tank varies in oe 
(The curve is not that of the 148208.- 
which is tuned as shown in Fig. 3.) 


RIMINATOR OUTPUT 


NPUT 


The audio voltage developed in V113’s 
plate circuit is applied to the 
control through C310. Filter capaci 
C309, volume control R308, plate 
R307 and V113’s internal plate 
ance together form a deemphasis net 
work. The signal the 
control is applied to the grid of the 
audio output tube V114 which develops 
0.7 watt undistorted and 1 watt max 
imum output. 


Cancelling residual AM 
The unwanted AM signal that remains 
on the 4.5-mc sound carrier after 


volume 

tol 

resistor 
resist 


across volume 


com 


Fig. 3—A_ discriminator peaked at 
4.563 me lets the 4.5-me carrier fall on 
the linear portion of the slope. 
pression in V108’s plate circuit is can 
celled out so it does not appear in the 
output. Positive-going AM noise pulses 
on the FM sound carrier envelope ar: 
rectified by the compressor diode and 
appear as negative-going spikes across 
R305. These negative spikes are applied 
to V113’s grid and produce positive 

going pulses in the plate circuit. 
Simultaneously, the original positive 
going pulses on the carrier envelope 
produce negative-going in the 
plate circuit of V113 when applied to 
the grid. Thus, interference on the FM 
carrier envelope produces simultaneous 
negative- and positive-going pulses in 
the detector output. The AM REJECTION 
CONTROL (R305) may be adjusted s 
the noise pulses at V113’s plate 
equal amplitude so they cancel out and 
do not appear in the audio output. The 
control must never be in the ful 
clockwise position (resistance shorted 
out) because this will shunt the 4.5-m« 
signal to ground and prevent it from 
reaching the discriminator circuit. END 


pulses 


are of 


set 
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HAT have you been doing 
for excitement lately?” asked 
Fuzzball, as he dropped into 
a chair near the door. 

“It was a nice day,” Bess replied. 
“What’ll you have, boy?” 

“Scramble two, on toast,’ Fuzz or- 
dered. 

Bess raised her voice 15 db. “Adam 
and Eve on a raft—wreck ’em!” she 
called to the cook. 

Red set down his cup and leaned back 
grinning. “Bess learned her trade in 
the old school,” he observed. 

“Say, Red.” 

“Shoot.” 

“You'll figure I’m off my rocker when 
I tell you about this one.” 

“Now where would I ever get that 
idea?” Red asked innocently. 

“T been beating the devil around the 
stump so long on that saloon job that 
I’ve just about had it.” 

“What’s the general complaint 

“Well, on the rainbow generator, the 
set works OK. Get a good pattern. On 
channel 5 the color broadcast comes in 
OK. But on 2 I get black-and-white 
with no color.” 

An amused smile spread over Red’s 
face. 

“What are you using for an antenna 
—a wet finger?” he asked. 

“Try again,” Fuzz replied. “We got 
a conical on the roof of the saloon.” 

“Conical’s a good one for color in this 
area,” Red agreed. “Well, maybe you 
might have noticed something, and 
again maybe you didn’t.” 
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By ROBERT G. MIDDLETON 


RADIO-ELECTRONICS TELEVISION CONSULTANT 


runs into unusual problem— 


on some channels and none on 


another 


yy 
LY [Fe | 


“Such as?” 

“Can you get color on 2 if you slide 
a hunk of tinfoil along the lead-in, or 
trim it to a critical length?” 

“T never thought to try,” 
replied. 

“Do you see what I’m driving at?” 
asked Red. 

“T’d make a wild guess you’re hinting 
that there’s standing waves on the 
lead-in.” 

“Eggszactly,” Red replied, “and you 
can eat your eggs now, if you want to 
Bess brought ’em, you know.” 

“No. I didn’t know,” Fuzz admitted, 
“you got me so confused.” 

“You’re confused over a 
standing waves?” Red groaned. 

“T’m buffaloed,” Fuzzball admitted. 

“Maybe I should draw you a dia- 
gram,” Red suggested. “But here’s the 
pitch. If the front end doesn’t match 
the lead-in, there’s going to be reflec- 
tions back from the set. Then, if the an- 
tenna don’t match the lead-in, there’s 
re-reflections from the antenna. Take a 
bad case, with certain lengths of lead- 
in, and the color signal gets cancelled 
out. Now do you see the picture?” 

Fuzzball’s fork stopped halfway to 
his mouth. “I got you, Red,” he replied. 
“The color signal can get knocked down 
without knocking the black-and-white 
signal.” 

“Absolutely! You'll even see cases 
where the contrast is built up on the 
black-and-white, and the color signal 
is weakened so much that the color 
killer won’t kick out.” 


Fuzzball 


case of 


ould put in a new tuner 
suggested. 

uuld help some,” Red 

t quite a bit depends on the 


“T suppos 
strip on 2 
“Probably 
agreed. “B 
signal sti 
tuners.” 
“What's 
with it?” 
“Simpl 


10, with some of these 


strength got to do 
lemanded. 
explained Red. “A 
ttle or no age bias on 
the rf a ; it a strong signal 
puts a high bi: n the grid.” 

ething I don’t know,” 
yrnfully. 


weak sig! 


Se toll ws 
Fuzz repli 
“Now grinned Red, “the 
input impedance of the rf amplifier 
tube deper e grid bias unless the 
stage is neutralized.” 

“What 
then?’ 

“Well nput impedance of the 
tube goes uy] down, that impedance 
rough the coupling 
the it terminals of the set.” 

“That ma sense,” Fuzzball ad- 
mitted. 

“Glad I’n 
Red replies 

“TP tis npedance don’t stay 
put, ther ipossible to cure the 
trouble,” | suggested. 


trying to tell me, 


is reflecte I tl 


coils to 


ting through to you,” 


Use a pad 
“Not at 

it’s 

signal, Vv r cure an 

symptom by | g the 

me that napl 

pads and the forn 

“T never thought of 
mused. 

“Some _ rv tol 
little 
12-, and 15-db 
“Printed cir¢ 

“Just one thing,” 

“What's that?” 

“There’s a ple channels where the 
set wouldn’t take much of any loss.” 
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replied. “In fact, 
On a strong 
impedance 
lead-in. Hand 
sketch a couple 


ulas. 


usually easy. 


that,” Fuzz 
outfits make neat 
H-pads to give 3-, 6-, 
losses,” Red advised him. 
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at no cost. 
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tester 


CONVENIENT TIME PAYMENT PLAN — rinancine cHances 


CENTURY ELECTRONICS CO., INC. 
CHECK INSTRUMENTS DESIRED 


Model CT-1 In-Circuit Condenser Tester 


i 

£ 

t 

7 

Fa im $9.50 within 10 days. Balance $5 monthly for 
4a 

& 

i 

y 

a 


111 Roosevelt Avenue, Dept. 102, Mineola, New York 
..... $34.50 Please rush the instruments checked for a 10 day free trial. If satisfied | agree to pay 
5 months. | the down payment within 10 days and the monthly installments as shown. If not 
$29.50 completely satisfied | will return the instruments within 10 days and there is no 
$4.50 within 10 days. Balance $5 monthly for 5 months — — It is undestood there will be NO INTEREST or FINANCING 
. . " | charges a " 
[ Model TT-2 Transistor Tester + $24.50 ° 7 
$4.50 within 10 days. Balance $5 monthly for 4 months. 
C Model FC-2 Fast-Check Tube Tester -svseeee$ 69.50 * > , ; 
$14.50 within 10 days, Balance $11 monthly for 5 months. Please print clearly 
Model MC-1 Mini-Check Tube Tester es 
t $9.50 within 10 days. Balance $6 monthly for 5 months. 
Prices Net F.O.B. Mineola, N. Y. Cc 
an Ser ee 


ity.. ; ho State 
SS A Sv SSE SOY Om 
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Model SRT-1 In-Circuit Rectifier Tester 





_ 


113 





COLUMBIA CD 
the better 
stereo cartridge 

... because 
it sounds better 


There are many reasons why 
you'll find the Columbia Const 


Displacement cartridge s 

better. It is superior in 

« LINEARITY 

* SEPARATION 
COMPLIANCE 
LOW MASS 
FREEDOM FROM HUM 
OUTPUT LEVEL 
RUGGEDNESS 


or magnetic cartridges. 


Before you buy your stereo 
cartridge, ask your CBS-Hytron 
distributor to let you hear the 
Columbia CD. Discover for yourself 
the one thing that counts . . . the 
Columbia CD simply sounds better. 





_ [COLUMBIA]®| 
* Model SC-1D 
Cost $24.25 





CBS-HYTRON, Danvers, Massachusetts - 
A Division of Columbia Broadcasting System, tnc. 
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TELEVISION 


V/2Ri W2R2 
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Zm = $83. Zour 











r-VWAy—o 
V2Ri W2R2 1/2 R3 
BALANCED T (H) PAD BALANCED # (0) PAD 


vK-! 
RI=R2=Zyy (Je) 
" 2ZinVK 
=| 


VK+1 
Ri=R2=Z 

ss Cm) 
R3 
POWER IN 
POWER OUT 
The pads Red recommended. The re- 
sistors may be 4-watt or smaller when 
used in TV receiving antenna circuits. 


WHEN Ziy=Zoyy AND K= POWER RATIO= 


“So, you mount your H-pad inside 
the turret—connect it just to the 
channel-2 strip.” 

“That’s pretty clever,” 
said, opening his eyes. 

“Think so?” asked Red. “You'll find 
it’s got whiskers,” he replied acidly. 

“But how does the blamed pad work 
on standing waves?” Fuzzball de- 
manded. 

“Look at it this way,” Red suggested. 
“The signal has to go through the pad 
to get to the set. Cuts the signal down 
to half, we’ll say, just to take a prac- 
tical example. There is a reflected sig- 
nal that goes back through the pad the 
other way. The reflected signal is cut 
down by half.” 

“T see it all, now,” Fuzzball said 
excitedly. “The reflection is cut down 
half before it gets back to the antenna. 
Then, the re-reflection gets cut down 
half again, going back to the set.” 

“Absolutely right,” Red agreed. “The 
re-reflection ends up much weaker in 
proportion to the desired signal. And 
there’s another advantage, too.” 

“What’s that?” 

“The signal strength is half as 
strong at it was. The age bias decreases 
and the input impedance of the tuner 
changes. You get yourself a new op- 
erating point.” 

“So I could try out several different 
pads on a strong signal, to get normal 
color,” Fuzzball suggested. 

“Right again.” 

“What would I do if the signal is on 
the weak side and I run into standing- 
wave trouble?” Fuzz asked next. 

“Then, you got to put in a better an- 
tenna and bring the signal up,” Red ad- 
vised. 

“What about cutting the lead-in to a 
critical length, like you said before?” 
Fuzz queried. 

“It’s a sloppy way of getting the 
color in,” Red replied, “and we would 
never do it unless the set owner is 
tighter than the bark on a tree and 
won’t buy the right antenna.” 

“What’s your reason?” 
asked with a puzzled look. 

“Lead-ins that work only at a criti- 
cal length are always troublemakers,” 
Red advised him. “Get a stiff wind, and 
the color is likely to pop in and out of 
the picture. Any change in the operat- 
ing conditions and you’ve had it.” 

“IT see what you mean,” Fuzzball 
agreed. “I always figured that imped- 


Fuzzball 


Fuzzball 


ance matching was a bit of a joke.” 

“It’s a lesser evil in black-and-white 
reception,” Red replied, “but when it 
raises its ugly head in color TV you 
can have yourself a problem.” 

“That brings up something else,” 
Fuzz remarked, “sort of along the sam« 
line. On a _ black-and-white program, 
the picture can be real lousy and no- 
body complains much. But when colo 
comes on, they squeal like a stuck pig if 
there’s just a little distortion in the 
image.” 

“Not all our customers,” Red cor- 
rected him, “but there is a definite per- 
centage of them that react just like 
you say.” 

“Maybe those extra-fussy ones will 
quiet down after they get used t 
color,” Fuzzball suggested. 

“Yes and no,” Red replied. “Some of 
it is due to the novelty of color, of 
course. These people will be perfectly 
satisfied with a Technicolor movie, and 
then turn around and squawk if the 
color TV show isn’t just as good or 
better. Then, on the other hand, there’s 
a built-in human demand for perfection 
in color pictures. Ever do any colo 
photography?” 

“A little,” Fuzzball admitted. 

“How do you like your shots?” Red 
asked. 

“To tell you the strict truth,” Fuzz 
ball replied, “there’s always something 
somewhere in the picture that doesn’t 
look quite natural to me.” 

“OK, guinea pig,” Red replied, 
you see how it is.” 

“But I still like my color photos,’ 
Fuzzball protested. 

“Of course,” Red replied, “and our 
fussy customers will still like color T\ 
shows when they understand these 
things.” 

“They should know that nothing 
perfect in this world, and probably 
won’t be in the next one either.” 

“You said a mouthful,” Red agreed. 

“But we shouldn’t use that as an ex 
cuse to cover up for ourselves,” Fuzz 
ball suggested. 

“You’re in the right ballpark,’ Red 
agreed quickly. “We must never be sat 
isfied with our own performance. Each 
day on the job, we got to try to do bet 
ter than we did yesterday.” 

“Can’t I ever sit back and coast a 
little?” asked Fuzzball plaintively. 

“Look, buddy,” Red said sharply, 
“vou don’t stand still in this racket 
The minute you think you’re standing 
still, you’re just kidding yourself. You 
are really advancing to the rear, 
friend.” 

“You’re right, of course,” Fuzz 
agreed. “This electronics business is 
moving so fast you can’t even lie fast 
enough to keep up with it.” Fuzz 
looked very smug. 

“You could,” Bess corrected him 
“There ain’t no bull in Mexico could 
throw you.” 

Fuzzball opened his mouth to reply. 

“We got to get on our horse and 
shovel off,” Red said loudly. “Come on, 
Fuzz.” END 
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SAVE | THE TIME 


Te AY 
\ Trouble-Shooting 


Make Twice The Profit! 
THIS EASY 


SIGNAL INJECTION - 
POINT-TO-POINT — 
DIRECT VIEWING 


WAY 


Te.evision 


ANALYST 





TELEVISION 
ANALYST 


== 





MODEL 1075 


New Technique Makes TV Servicing 








Easier, Faster, More Profitable 


Thousands of service technicians already save 
thousands of hours every day with the amazing 
BeK TELEVISION ANALYsT. Enables you to inject 


R.F. AMPLIFIER 
Complete r.f. signal 
at all VHF channels. 
Isolates tuner trouble 
to the r.f. amplifier, 


4.5 MC AUDIO LF 
Provides FM modulated 
4.5 mc sound channe 
This audio carrier 
modulated from the 


tf 
AUDIO AMPLIFIER 
AND AUDIO OUTPUT 
Injection of 400 cycle 
tone signal simplifies 
trouble-shooting this 


section. Isolates the 
defect instantly. 
ee | 


ae 


VIDEO DET | | VIDEO AMP. 


test pattern on picture 
s signals into video 
video amplifier stage 
receiver for fast, visual 
and correction. 
to check bandwidth, 
shading and contrast. 


SI 


converter, or to the 
r.f. oscillator stage. 


built-in 400 cycle tone 
generator 


your own TV signal at any point and watch the 
resulting test pattern on the picture tube itself. 
Makes it quick and easy to isolate, pin-point, and 
correct TV trouble in any stage throughout the 
video, audio, r.f., i.f., sync, and sweep sections of 
black & white and color television sets—including 
intermittents. Makes external scope or wave-form 
interpretation unnecessary. Enables any serviceman 
to cut servicing time in half, service more T'V sets ie. ne aa — sh 
in less time, really satisfy more customers, and a cuneate resolution 
make more money. 

MODEL 1075 TELEVISION ANALYST. Complete 

with standard test pattern, white dot, and white line 


crosshatch pattern slide transparencies, 
and one clear acetate. Net, $25925 


See your B&K Distributor or Write for Bulletin $121-E 
































ist, 2nd, 3rd 1.F. 
Signals available at 
20 mc and 40 mc if. tube. Ir 
Checks A.G.C. action. detector 
Isolates trouble to of TV 


Reproduces 


CONVERTER 


oting 


t easy 


























VERTICAL Provides separate 
driving pulse to isolate defect 
between vertical oscillator and 
vertical output stage. 





poe 


SYNC 
Composite sync 
signals available 
for checking of 
these stages. 

















HORIZONTAL Driving pulse ap- 
plied to output stage produces 
full sweep and high voltage if out- 
put system is working. Eliminates 
uncertainty of B+ boost affecting 
horizontal oscillator operation. 


Ba K MANUFACTURING 
3726 N. Southport Ave 


eo 
e Chicago 13, Illinois 
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Type T...for most economical replace- 

ment. in Mallo-Seal*, this 

model can stand 500 hours in 

water. Available in handy packs of 

five each for mounting by leads, and in kits 
rectifiers, 


using plug-in with mounting 
hardware. 400 and 365 volt ratings, 9.5 
ampere. Also available from 50 to 600 
P.L.V. inclusive. 

*Trademark of P. R. Mallory & Co. Inc. 


Plug-in replacem 
t. 
this type of wag already Seawerted to 
packs, and as unit. Available in 5- 
conversion kits for half-wave, 


oly waye oF doubler application, with fuse 
volt ratings, 0.5 hardware. 400 and 365 
from 50 to 600 P.LV. inclusive, °° 


Type E. . . for 
Sie ap accent 
‘ a icall 
fo nl ena 
availa volts, 0.75 an to a 
ble from 50 to 600 P.LV. inelass. 





A completely new concept in silicon rectifier design gives these new Mallory 
models reliability never before possible. At the heart of each is a unique diffused 
junction silicon element, product of extensive Mallory research in semi- 
conductors, which has these characteristics: 


Low reverse leakage........less than 250 microamperes 

Low forward drop less than 0.5 volt 

Exceptional life takes over 2000 hours at 85 C, with 1.5 million switching 
operations without failure 

Moisture-proof . exceeds humidity requirements by four times 
(MIL 202A) 

High reliability ..100% testing eliminates premature failures, protects 
you against call-backs 


Three different models, each designed for specific service applications, are now 
available to fit all television and radio circuits as replacements for metal- 
lic rectifiers. 


See this display on your Mallory distrib- 
utor’s counter—a complete assortment 
—in handy see-through packs—of the 
full line of Mallory silicon rectifiers. 


PR. MALLORY &CO Inc 


2 


MALLORY & CO Inc INDIANAPOL 6, INDIANA 
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COYNE offers 


ais 


Spare Time AT es h@daul - 


The future is YOURS in 
TELEVISION—RADIO 
COLOR TV! 


A fabulous field—good pay—fascinating 
work—a prosperous future! Good jobs, 
or independence in your own business! 











| be released at IDEA’s Jan. 


Coyne brings you MopDERN — QUALITY 
Television Home Training; training 
designed to meet Coyne standards. 
Includes RADIO, UHF and COLOR TV. No 
previous experience needed. Practical 
Job Guides to show you how to do actual 
servicing jobs—make money early in 
course. You pay only for your training, 
no costly “put together kits.” 


Send coupon or write 
to address below for 
FREE Book 


and full details including! 

easy Payment Plan. No 

obligation, no salesman 
will om. 


“\ecrme, Med 


Coyne — the Institu- 
tion behind this train- 
ing. -the largest, 


A | Yrs chool 
iyi its kind now in its new 
HH Lith Bil) home pane here. 


Founded 1899. 
B. W. Cooke, ir, President 


* 
ELECTRICAL SCHOOL 
1501 W. Congress Pkwy., Chicago, Dept.29-H5 


Chartered as an Educational Institution 
Not For Profit 


-———----- se SO 
T cone Television, Home Training Division 
Dept.29-H5-New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, Ill. 
Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms, 





Address. 





City. State 





| Name 


(It is understood no salesman will call) 
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| billing its members at the 
| month with one single 
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IDEA REPORTS PROGRESS 

A drive to put every television set 
manufacturer “on the record” with 
regard to captive and factory service 
is making headway, the newly formed 
Independent Dealers’ Electronic Activi- 
ties (IDEA) committee reported after 
its central committee met in Kansas 
City. 

Karl Heinzman, president of Tele- 
vision Service Association (TSA) of 
Detroit, was elected 1959 chairman of 
IDEA, which now claims the support 
of approximately 100 independent serv- 
ice association in 40 states and Canada. 

The group is currently receiving 
replies to its letters to manufacturers 
asking about their service policies and 
programs. The replies to date were to 
11 meeting 
in Chicago, held too late for coverage 
in this issue. 

Tillman Babb of Texas Electronics 
Association (TEA) heads the industry 
relations committee whose task involves 
contact with set manufacturers; Jack 
Barton of TSA-—Michigan heads the 
intra-industry relations committee; Bob 
Steers, Television Service Association 
(TELSA) of Connecticut, heads the 
finance committee, and John Hemak, 
Minnesota Television Service Engineers 
(MINTSE), is chairman of the legisla- 


tive committee. 


TV SERVICE A LA CARTE 
The credit-card fever is 
to the field of repairs and services for 
the homeowner. At least three such 
groups are now in the process of organ- 


spreading 


ization or operation in various localities, 
|.to provide customers with services from 


fuel oil to TV repairs. 

Probably the most ambitious of these 
is Mr. Service Club, Inc., recently 
formed in Chicago, with a goal of 100,- 
000 members within the next 6 months. 
Mr. Service Club is frankly a business 
organization which plans to provide 
24-hour-a-day service for householders 
in virtually every imaginable field, 
end of the 
statement. 

RADIO-ELECTRONICS asked the club’s 
president, Eddie Richmond, to describe 
how his organization works—with par- 
ticular emphasis on TV-—radio service. 
Membership costs householders $7.24 a 
year, he explained, which he said can 
be made up through discounts on fuel 
oil and other items. 

Discounts on TV service? Not at all, 
insists Richmond. TV and other repair 
services will be sold to the customer at 
prevailing prices, with premiums for 
Sundays, holidays and evenings. 


How does Mr. Service Club make it 
money, then? By charging its “repai 
contractors” a fixed commission on each 
job. In the case of TV—radio servicing, 
this fee is 10% of the bill. However, 
Richmond quickly points out, his 
tractors will be saved the task of billing 
and collecting (the club does that), and 
they should be kept so busy with Serv 
ice Club calls that their volume will 
go up. 

When a consumer calls the club fo1 
TV repairs, an operator consults a map 
showing the geographic location of the 
member and the nearest TV 
contractor, who is phoned 
patched on the call. 

Screening potential contractors is a 
big job. TV technicians are 
selected on the of reliability, 
brands of equipment used, fees fo1 
service calls and price per hour, and 
number of employees, Richmond said 

FREE TUBE TESTS URGED 

Technicians were urged to w 
their customers by testing tubes p 
fessionally, willingly—and fre The 
Television Service Association of Dela 
ware Valley’s TSA News gave membe 
this advice: 

“Fight back for what is you 
virtue of years of time and money 
and the know-how acquired. Exert that 
extra effort for a slice of the 2 
tube pie. Make it easy for the custome 
to come into your Make him fee 
wanted. Impart a little advice reg 
ing his radio and TV problems 
his tubes professionally. 
spend a little time, but the likelil 
is you will sell him more tubes.” 

TSA News reports that one Pl 
delphia parts distributor, Albert Stei1 
berg & Co., is offering 4 x 3-foot 
free to technicians, for use as v 
streamers, announcing that all TV 
radio tubes are tested free on 
testing equipment by qualified 
nicians, and that all tubes an 
are fully warranted. 

TSA reports increasing success 
“P.T.R.” (“promote the 
paign—which has as its 
repair of TV 
would be discarded fo 
TSA members reportedly 
a flat “overhaul charge” 
guarantee; others are offering a special 
discount for overhaul and counti1 
on high volume to offset the 
profit. 


BARTON HEADS TELECTRO 
Telectro Service Associates, Ince., 
independent service contract company 
organized by members of Television 
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“EXPERT” SOLDERING KIT 


only Weller features DUAL HEAT 


Saves time, adds convenience and greatly increases tip life. Trigger- 
matic control switches instantly to low (90 watt) or high (125 watt) 
heat as the job requires. 


only Weller has a HIGH EFFICIENCY TIP 


Utilizes the advantages of copper for superior heat transfer, plus” pyaL HEAT INSTANTLY ADAPTS 
iron-plating for durability and long life. Flat cross-section design ~ gyn To VARYING NEEDS... Two 
adds strength and rigidity. /% position switch feature has never 
|? before been available at such a 

only Weller has such COMPACT DESIGN > low price. Use first trigger position 
The compact “‘feel” and comfortable balance aid precision soldering. _ for soldering components and pre- 
And the housing in new, modern design is extremely rugged. my cise heat control for delicate jobs. 
© Second trigger position gives 

e New Dual Heat gun also features eKit also includes all-purpose |= higher heat for soldering to chassis 


instant heat and prefocused Solder, Cleaning Brush and Sol- 


spotlight. Guaranteed for 1 year. dering Aid. and similar work. 


1, . al 
er ie 
- x s 


Available Now From Your Electronic Parts Distributor 


WELLER ELECTRIC. CORP., 601 Stone's Crossing Road, Easton, Pa. 
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America’s Fastest-Growing 
Service Capacitor Line... 


NEW! 


TOBE MYLAR* MOLDED TUBULAR CAPACITORS 


® Molded of DuPont Mylar, one of the finest insulation materials 
ever developed. 
Thermoset Case Construction secures leads and sections firmly to 
withstand extremes of handling, vibration, shock and soldering 
temperatures. 
High Insulation Resistance: Average megohm values per unit 
10,000 at 25°C. Small capacitance variation with thermal change. 
Temperature Operating Range: —55° to +130°C. 
Moisture Resistant : Exceeds JAN-C-91 requirements. 
Non-Inductive: Extended foil construction insures low resistance 
connections and low RF impedance. 





DESIGNED FOR SERVICE DEALERS 








NEW TOBE MYLAR* CAPACITOR KIT 


FREE KIT CONTAINS 
80 CAPACITORS 


ONLY 


$| 584 


Compact, clear-plastic dispenser contains an assort- 

Today, iter — of 80 Tobe Mylar capacitors in the most popular 

sizes, ratings and quantities for quick, efficient servic- 

your Tobe Mylar ing. Covers over 60 different ratings at 200, 400 and 

Kit from your 600 working volts and from .0001 to 1.00 mfd. Dealer 
Tobe Distributor pays only for the Tobe Mylar capacitors, kit is free, 


hs Par T 


*DuPont trademark TOBE DEUTSCHMANN CORPORATION, NORWOOD, MASSACHUSETTS 








| TECHNICIAN'S NEWS (Continued) 


Service Association (TSA) of Mich 
igan, elected 1959 officers at its annua 
stockholders meeting in Detroit 

The new president is E. J. (Jack) 
Barton, of Barton Radio & TV, suc 
ceeding Karl Heinzman, who declined 
to run for re-election. Harold Chase, 
Chase TV Service, is vice president 
Phil Fabian was re-elected secretary 
and Ed Brown, treasurer. 

Telectro was formed to promote and 
contract service for the independent 
service industry and is currently haz 
dling warranty service on Sylvania, 
Philco and Hotpoint TV as well as 
receiver service for several large 
dealers. 


“FAIR PRACTICES” PROBE 

An investigation of methods to 
eliminate “fraudulent practices” in the 
TV service and tube supply industries 
was mapped by an industry committee 
at a meeting in the office of New York 
State Attorney General Louis J. Lef 
kowitz in New York City. 

One of the two technicians’ associ 
ations represented on the committee 
the Empire State Federation of 
Electronic Technicians Associations 
(ESFETA) —ignored the meeting. 
A spokesman explained later that 
ESFETA objected to the presence on 
the committee of the National Tube 
Testers Association, which was de 
scribed as an organization of do-it 
yourself tube-tester owners. ESFETA 
also charged that an earlier organiza 
tional meeting had shown little promiss« 
(RADIO-ELECTRONICS, Januar) 


| page 114). 


The committee decided to invest 
(1) how the industry can 
greater confidence” in TV te 
(2) how to meet the problen 


| ceptive advertising by “some T 


icemen,” and (3) how to cope 
problem of defective tubes o1 
ket. 

Organizations represented 


| meeting were Associated Radi 


vision Servicemen of New 
(ARTSNY), Electronic Indust 
sociation (EIA), National Electroni: 
Distributors Association (NEDA), 


| Better Business Bureau of New York, 


Metropolitan Electrical Appliance Deal 
ers Association, RCA, Fordham Radio 
Supply Co. and the tube-tester group. 
TV LECTURE SERIES 
A free program of three lect 
new TV circuits and _ tech 
being offered to technicians’ 


| tions by Westinghouse. The le 


which can be presented separately 
at a single three-hour session, d 
printed circuits, transformerless 
supplies, receiver descriptions, 


| circuitry and automatic fins 


One lecture deals with custo 
tions and is illustrated 
picture “Adding Sell 
Arrangements are b 
through the TV—Radio 

chen, N. J., and its 1 
managers and the Elect: 
Elmira, N. Y. 
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Hi-Precision 


TEST INSTRUMENTS 


Kits an 


d Wired 


oo and engineered in the Arkay tradition 
allen pretecctonss quality at lowest cost. 


NEW! 


ARKAY VT-10 6-INCH 


MULTI-PURPOSE 


oun and —— og mig make the 
Arkay a truly sensational buy, unmatched 
~ this ne You get —* larger 6-INCH 400 


; meter 
' ed e-light 
he ier resistors “ = 


are 
ry to 1500 volts; iso ; 


Wee “peak ay? 
4, to 2000 voits. Resistance of 0 


her essential 
poo features 12AU7 for 


in 2% accuracy, and 


movement, 
ed for easier ong roushaut the mul- 


one 


megohms, 
ag mak included. Cir- 
OC ranges, 6AL5 for 


AC, meter diodes rectifiers, and transformer op- 
erated selenium rectifier. Handsome durable pise- 


tic case. 


ARKAY AV-20 6-INCH 
AUDIO VTVM 
PRE-AMPLIFIER 

An Audio Vacuum Tube 

Voitmeter of extreme 

sensitivity, engineered 

for accurate measure- 
ments of RMS voltages. 


Easy-to-build Kit 2995 
Wired and tested $49.95 


Easy-to-buils kit $25.95 


Wired and tested $47.95 


ARKAY AW-30 6-INCH 
DIRECT READING 
AUDIO WATTMETER 
Measures Audio Power 
Output with speed and 
precision. 0 to 500 watts 
in 6 ranges. For labora- 
tory and general use. 


Easy-to-build Kit $2995 
Wired and tested $49.95 





ARKAY CAP-40 6-INCH 
DIRECT READING 
CAPACITY METER 

1% precision calibration 

Capacitors and 6-inch 

200 ua meter movement 


provide accurate readings. 


0 to 1 mfd. in 6 ranges. 


Easy-to-build Kit $2995 
Wired and tested $49.95 


ARKAY MT-50 6-INCH 
20,000 OHMS 
PER ‘VOLT METER 
A completely portable 
multitester of high 
accuracy. Sensitivity is 


20,000 ohms per volt DC, 
5, 000 ohms per voit AC. 


Easy-to-build Kit $2950 
Wired and tested $42.95 





All prices 5% higher west of Mississippi 


See ARKAY completely wired Test instruments at 
your dealer. Write for detailed specifications and 


catalog. Dept. RE 


88-65 Van Wyck Exore 
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STUFF THAT PLUG 

Broken plugs and loose dangling 
wires at the ends of appliance cords 
are old-hat to the electrical-appliance 
repairman. Although it is true that 
breakable bakelite plugs are no longer 
part of newly purchased electric appli- 
ances, they are still used for replace- 


ments and are still found on older 
appliances. 

When an appliance bearing the 
older type plug comes in to the shop 
for repair, I stuff it with plastic wood 
before the appliance is allowed to leave 
the shop. Once the wood stuffing has 
set, it’s next to impossible to pull the 
cord from the plug. What’s more, the 
stuffing supports the plug’s outer shell, 
reducing the chance of its breaking 
should the plug be stepped on.—J. A. 
Comstock 
SCREW EYES FOR TV SAFETY 

Many TV service technicians leave 
the backs off their own sets to facilitate 
repair work. A less dangerous method, 
but one that lets you remove the back 
without running for a nutdriver, is to 
use screw eyes to hold the back on. This 
permits rapid and easy removal, yet 
it keeps the children away from danger- 
ous voltages.—John Urbanowicz 

HACKSAW BLADE REPAIR 

Many service technicians have dis- 
covered that the spiral-(drill-) blade 
hacksaws work more efficiently than 
standard types for cutting control 
shafts and other odd sawing jobs. They 
have only one drawback—the blades 
are rather thin and tend to break off 
easily near either end. 

When a blade breaks near the end, 
it can be easily restored to a usable 
length with a ring type terminal lug, 
as shown in the drawing. Put the end 
of the blade into the lug as you would 


Pleasure Unlimited 


... WHEN YOU BUY IT 
-.. BUILD IT... HEAR IT 


STEREO 


TODAY'S GREATEST VALUE IN 
HI-Fi KITS AND WIRED 


Comparison proves Arkay is the best value on the 
market today for advanced hi-fi engineering, sty!l- 
ing and performance. Arkay means STEREO at its 
best, within your budget. 


NEW! MUSIC MASTERPIECE! 


a errs | 
L 6S oS 


—— 


ARKAY. G- 28 STEREO AMPLIFIER 
STEREO PRE-AMPLIFIER 
COMPLETE CONTROL CENTER 


Presenting the ultimate in total sterec! The 
versatile CS-28 is a superb product of Arkay's 20 
years of advanced electronic tag with 
beauty of design that won the Fashion Founda- 
tion’s coveted Goid Medal. 

identical dual 14 watt amplifiers convert to 28 
watts for monaural operation. Full 28 watts, at 
flick of a switch, may be joined with an existing 
monaural amp for extended stereo, operated with 
the dual pre- amplifier. 

“Reverse Stereo"’ switch interchanges channels. 
Balance Contro! compensates each channel for 
speaker system, room acoustics, etc. Gain Control 
operates both channels simultaneously. 

Power Rating: 28 watts (two 14 watt channels); 
60 watts peak Frequenc y Response: 20-20,000 
CPS. IM Distortion, 4 to 1. Harmonic Distortion, 
less than 1%, 30-20,000 CPS. Pre-amp Outputs 
2V. Tape Recorder Outputs 10V. Speaker Outputs: 
4, 8, 16 and 32. ohms 


Wired and tested $99.95 Easy-te-build Kit $6495 
PERFECT COMPANION FOR THE CS-28 


ARKAY ST-11 


_ AM-FM 


i. STEREO TUNER 


costing twice the price, the 
Arkay ST-11 provides wide-range AM and FM tuning 
of remarkable clarity and drift-free stability. 
“Miracle Ear’’ sensitivity in FM channel, 4 uV. (2 
uV. in AM) for 20 db quieting. Two distinctive re- 
ceivers in one, for use singly in monaural recep- 
tion or simultaneously for stereo broadcasts. 


Wired and tested $74.50 Easy-to-build wit 24995 


Unmatched by units 


ee @*% 


ARKAY CS-12 


STEREO PRE-AMP ARKAY SPA-55 


AND AMP 
12 watts of clean power 
Operates from ceramic 
or crystal cartridge, 
tape, tuners, auxiliary 
equipment. 
Easy-to-build Kit 935? 


ARKAY SP-6 
STEREO 





STEREO AMP 
Two 27¥2 watt distor- 
tion-free hi-fi amplifiers. 
Or use as 55 watt mon- 
aural amplifier. 


Easy-to-build xitS6495 
Wired and tested $79.95 


CONTROL CENTER ney ay eo 


Completely self-powered sensitive ae pre-amp 
with unparalleled flexibility. Reverse position, hi 
lo filters, etc. Prices less cover, 


Wired and tested $62.95 Easy-to-buila kn 23995 


All prices 5% 


higher west of Mississippi 


See and hear completely wired ARKAY Kits at your 
dealer, Write for detailed specifications & catalog. 


Dept. RE 


ae 


4 


88-06 Van Wyck Expressway ( 


Richmond Hill 18. N.Y 





TRANSISTOR-RADIO 


TESTER 


Model 810 
3 Testers IN 1 


* Tuned Receiver 
* AM Generator 
* Transistor Tester 


Specifically designed with all 
necessary features for complete 
troubleshooting of transistor radios. 


Almost all portables made today are | 
transistorized. With the 810 you can | 


profit immediately from service in this 


large, new field. The instruction book | 
included contains an easy-to-learn | 


course in transistor radio servicing. 


Now, any serviceman can quickly | 
troubleshoot and profitably repair 


transistor radios. 


TUNED RECEIVER—200 to 500 KC for wreuble- 





TRY THIS ONE (Continued) 


a wire, flatten the lug and solder to 
strengthen the joint. You can make 
several repeated repairs in this way 
until about only half the blade remains. 
—J. C. Alexander 


GLOVE FINGERS INSULATE 
CLIPS 
When you have to insulate test clips 
that will be connected to live circuits 
and there aren’t any insulating jackets 
handy, cut insulating covers from the 


| fingers of old rubber gloves and slip 


them over the clips. Make a small hole 
in the tip of the glove’s finger to slip it 
over the test lead. You may have to 
stretch the covers some to get them to 





fit over large size clips like the 
shown.—John A. Comstock 


TUBE TAPPER AND 
WIRE PUSHER 
Two, three or four rubber grommets 
placed on a 7- or 8-inch dowel section 
make a handy tube tapper. Form a 
dimple in the other end of the dowel 
with a small twist drill. The dimple 


ones 


SHALLOW 
HACK SAW 
CUT 


/ 
GROMMETS 


DIMPLE 

stops the dowel from slipping off 
and wire ends when it is 
pusher to dress lugs, etc. 

Ring the dimpled end with a shallow 
hacksaw cut to be used for pushing 
leads into better dress—Frank W. 
Dresser 


MINI-GATOR CLIPS 
The new Mini-Gator clips, not much 
larger than a transistor, are ideal for 
fast setups of experimental transistor 
circuits. Unlike other clips, these easily 
hang onto the smallest transistor leads 


lug 
used as a 





SENCORE 
Handy 


“"36"'—Most Often Needed Components /€ 


at YOUR Fingertips! 


3 Pole, 12 position switch individually 
selects one of the “36” components 


for direct substitution. 
Contains: 


¥% 12—1 watt 10% resistors from 10 ohms to 5600 ohms 
*%& 12—'2 watt 10% resistors from 10K ohms to 5.6 megohms 
% 10—600 volt capacitors from 100-mmfd. to .5 mfd. 
*% 1-10 mfd., 450V Electrolytic % 1—40 mfd., 450V Electrolytic 
% For Shop, Lab, or outside service 
SERVICE INSTRUMENTS CORPORATION 
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» ADDISON, 


we 


* 
Vi Model 
H-36 


Completely Isolated 
Available at all 


ILLINOIS Parts Distributors 





shooting IF. 550 to 1600 KC for troublesh 
RF. A cathode follower input probe minimizes 
loading. Loudspeaker indicator for signal tracing. 
AM SIGNAL GENERATOR—200 to 575 KC for 
IF alignment. 550 to 1600 KC for RF alignment. 
400 cycle audio output for signal injection. 
TRANSISTOR TESTER—Test circuit for checking 
transistors—leakage and gain, 
The 810 will pay for itself 
in a short time ... and give 
you many years of accurate, 
dependable service. 


Now is the time fo... 
TRADE UP TO A HICKOK 


Ask for a demonstration of the new 810 
from your Authorized Hickok Distributor, 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10514 Dupont Ave. ® Cleveland 8, Ohio 
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SUPER MAGNET SUPER SAVING! 
Buy this Little Giant 


find hundreds of uses 
for this powerful 4 oz. 
Alnico permanen 
oanne*. Lets 5 ibs. 
EASIL Limited 
Order sev- 


eye pieces. 


quantity 


= er, Measures 'TEmM NO 


iten *No. ‘a6 $ n 
Special Bargain 





109% 


(Shp. Chgs. Oc) (Shp. Chgs. 





250 POWER 
TELESCOPE LENS KIT}..: 


Make your own high powered 6 ft. 
telescope! Kit contains 2” diam., 
75” focal length, 
ished objective lens and necessary 
Magnifies 50x to 250x. 
Full instructions. 


$2.95. | itu. 


10c) 


ground and pol- 


AMAZING BLACK LIGHT 


250-watt ultra-vio- 

light source 

Makes fluorescent 

articles glow in the 

dark. Fits any 

lamp socket. For § 
experimenting, en- 

tertaining, unusual 

lighting effects 


Ship. wt. 2 Ibs 





(P. P. & Hdig. Chgs. 35c) 





HUDSON grgotas vies | o-, 260, W. 14th St. 
Dept. RE-2-59. 

I am enclosing po pt lb ion nl anaes 
below. (Be sure to include shipping cha 


87 33 B86 123 


Please Print Clearly 





Address 


WATTHOUR METER 


Leading makes—recondition- 
ed. tdeal for trailer parks. 
100-110 volts, 60 cycles, 2- 
wire A.C. 5 amp. Heavy metal 
case 82" x 64%" x 5”. Easy 
to install. Ship. wt. 14 Ibs. 


ae Sei" $4.50 


(P.P, & Hdig. Chgs. $1.25) 
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Proc. 
without sliding along or slipping off. 
Small sections of flexible stranded 
wire with Mini-Gators on each end can 
be used for hurry-up wiring of bread- 
board circuits. Lead lengths of 3 to 6 
inches seem to be the most useful. 
Insulating sleeves available for these 
clips guard against accidental shorts.— 
Edwin Bohr 


INSULATE ELECTROLYTICS 

Many subminiature electrolytic capac- 
itors do not have insulated cases. How- 
ever, such insulation is often needed 
when the capacitor is used for inter- 
stage coupling, for example, and when 
the positive terminal is grounded and 
the case is hot. Also some have a metal 
case that is not connected to either 
terminal but must be insulated from 
the chassis to prevent noise. 

A satisfactory solution to this prob- 














AMAZING BARGAIN 


The new 1959 TV manual is the 
bargain of the year. 
portant sets of every make in one 
Your price for this 
mammoth manual is only $3. This 
super-value defies all competition. 
Other annual volumes at only $3 
each. Factory service material sim- 
plifies repairs. 
needed for quicker TV servicing. 
Practically tells you how to find 
each fault and make the repair. 
More pages, more diagrams, more 
service data per dollar of cost. 


giant volume. 


lem without covering capacitance and 
voltage markings is to coat the capac- 
itor with polystyrene coil dope. The 
coil dope should be thin enough to drip 
slowly. If it is too thin the coating will 
be too thin and if too thick it will be 
impossible to make a neat job. Use 
polystyrene coil dope thinner to get 
the right consistency. To apply, simply 
dip the capacitor in the coil dope and 
hold it under a 60-watt lamp for about 
a minute while rotating it with the 
fingers to obtain an even coat. Then 
hang it from a convenient support until 
dry.—J. E. Pugh, Jr. 

HANGER TOPS FOR TUBES 

Those tubes of radio-TV servicing 
chemicals that lay around on the bench 


and eventually become punctured won’t 
if you hang them up out of the way. 


TV repairs. 
son. 


Covers all im- 


ful, practical, 


for you. 


Includes all data 


SIMPLIFY ALL 


cuits, needed alignment 





TELEVISION SERVICING COURSE 
Let this new course help you in TV servicing. 
complete, only $3, full price 
Giant in size, mammoth in scope, 
topics just like a $200.00 correspondence course. 
Lessons on picture faults, 


Amazing bargain, 
for all iessons. 
Servicing Comes 


a 


_ ] short-cuts, UHF, 
antenna problems 


ce equipment, 


circuits, adjustments, 


alignment facts, hints, $ 
, trouble-shooting, test 
only 


picture analysis. Special, 


servicing hints, 


only $3 per large 


14 volumes as listed in 
price for all, only $40. 


get for $3. 





Companion RADIO COURSE, 


fundamentals, fault finding, use of test equipment. 


introduction to TV. Self-test questions. New 1959 edition. 


Introduction to TV 
Here is your complete radio training in 22 easy-to-follow lessons. Covers 
Everything in radio, 
Special, 





$250 


only. . 


These giant TV manuals have 


production 
charts, waveforms, and double-page sche 
Here are your authentic service 
help you do expert work quicke1 
annual man 
TV model ever made by having in yo 


TV manual to see what an amazing bargair 
Send no-risk trial coupon toda 


4 
easncccccssseccesccccccencuccccessucucesccsesesancascecssg 


NO-RISK TRIAL ORDER COUPON 


the tube’s original cap and 
cup hook into the opening. 
you can hang the tubes on 
» the edge of a shelf or 
John A. Comstock 


Remove 
screw a 
This way 
brads driven int« 
the service bench 
TAPE KINK 
outdoors to splice TV 
weather, I put a roll of 
istic tape in an inside 
warm. I find the warm 
tape sticks better than cold, and that a 
warm roll rther because it has 
more stretcl nch inch.—J. C. 
A le xrande r 


HANDY MAGAZINE KINK 

When I have lump radio—TV parts 
from a container to find the one that I 
need, I open up a copy of RADIO-ELECc- 
TRONICS and the parts out on it. 
Once I’ve f part needed, I grab 
the magazi! by its outer edges and 
“funnel” t s back into their con- 
tainer.—Scot L END 


PLASTI¢ 

Before I g 
lead-in in « 
electrician’s 


pocket to kee p t 


goes fa 


per 


CORRECTION 

The cathode bias on the EL84/6BQ5 
output stage in Fig. 2 of “The Hi-Fi 
Amplifier Abroad” (page 33, Septem- 
1958) is « neously shown as 79 
The correct 7.9 volts. 
thank M AY Lathes, of 
York, N.Y this to 
attentior 


ber, 

volts. 
We 

New 


our 


bias is 


igre lo 
bringing 


Yew SUPREME 1959 TV Manual 


COVERS ALL POPULAR SETS 


Here is your service data for faster, ea 
Lowest priced. 
Supreme TY manuals 
service material on every popular TV set. He 
factory-prepared data that 

really make TV servicing and adjustment 

Benefit and sav 
values in service manuals 
volume. Now used by 163,000 wise service 


Best by compar 
have all need 


e with these ama 
Only $3 pe 

repair of any tele- 
TV REPAIRS . set is really simple 
with Supreme TV service 
ial Every set is cov- 
in a practical manner 
will simplify trouble 
ng and repair. This is 
help you need to find 
‘ ughest faults in a jiffy. 
ey ‘ Each $3 TV 
Repa 2 whole year of service ma 
ur st rial. New Television Serv- 
Your specia icing Course will aid you 
the isse n learning TV. Be wise, 
t Supreme Manuals only 
on each year instead of 
dollars every week. 


com, lete cir 
printed boards 
changes, tag 


facts, 


instruct 


and volume covers 


ual 


coupon 
Or try 


new 
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Supreme is 





auto sets, 


ment facts, 
trimmers, 


about 190 pages. 


Supreme Publications 


Sold by 


FEBRUARY, 1959 


RADIO DIAGRAMS 


your best source for all 
needed RADIO diagrams and service data. 
Covers everything from the most recent 1958 
radios to pre-war old-timers; 
combinations, 
FM, and portables. Sensational values. Only 
$2 for many volumes. 
extra large schematics, all needed align- 
printed boards, voltage values, 
dial stringing, and helpful hints. 
Volumes are large in size, 8%x11 inches, 
See coupon at right for 
& complete list of these radio manuals.—> 


All Leading Parts Jobbers 


00 Radio Service Course, $2.50 | 
1958 Radio Diagrams, $2.50 
1957 Radio Manual, | 

1956 Radio Diagrams, 

1955 Radio Manual, only $2 
1954 These annual 

1958 RADIO volumes 
ae specially priced 
1950 


at only $4950 
1949 each... 2= 
toss THIS GROUP 
1947 ONLY 


1946 J 


D 1939 EACH 
0 1926-1938 Manual, $2.50 
© Radio & TV Master INDEX, 25¢ 


home radios, 
changers, HI-FI, 


Every manual has 


oOoo0o00o000g00000000 





SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL. 


Rush today TV checked —] below and 
Radio manuals at tisfaction 
New 1959 Television Servicing Manual, only $3. 
1958 Television M $3. Early 1957 TV, $3. 
Additional 1957 TV, $3 1956 TV Manual, 33. 
Early 1955 TV, $3 Additional 1955 TV, $3. 
1954 TV, $3. 1953 TV, $3. (©) 1952 TV, $3. 
1951 TV, $3. 1950 TV, $3. (©) 1949 TV, $3. 
1948 TV, $3. 1957-58 RCA Victor TV, $1.50 
New Television Servicing Course, complete. .. . $3. 


guaranteed 


. Send postpaid. 
« «deposit. 


0 I am enclosing $ 
0 Send C.O.D, 


I am enclosing 


Name: . 


Address: 
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How far can you go in electronics . 


“Just being called a Field Engineer—an impressive title 
fora man without a degree—that really gives me a lift.” 


This is Jim Pieratt talking. With a high school education 
and Navy Technical training behind him, Jim holds a 
key job in one of America’s most important electronic 
projects. He’s an IBM Computer Units Field Engineer 
on Project SAGE. 

Jim is 25, lean, crew-cut and soft-spoken. He smiles 
modestly when you ask him about his accomplishments. 
We were curious to know whether he had been technically 
inclined when he was a youngster. 

“The truth is that I didn’t become interested in electronics 
until I joined the Navy,”’ says Jim. “‘Before that, the 
only technical thing I might have done was to take a 
couple of alarm clocks apart. I chose electronics in the 
Navy because I thought there was a future in it.’’ 


Change of attitude 


“A lot of fellows may think, as I did, that a computer is 
too complicated for anybody but an Einstein to under- 
stand. It’s not so. Even the largest computers like SAGE, 
which occupies space equivalent to a city block, can be 
comprehended by the ordinary man. But I didn’t know 
this when I went for my employment interview—and I 
wondered if the algebra and trig I’d taken at Kalamazoo 
Central High would qualify me. Then my interviewer 
told me a little about computers. . . how they work and 
what my job would be after I finished IBM school. I made 
up my mind right then; I wanted this job.”’ 
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Training school 


Soon, Jim and 21 other fellows like himself started train- 
ing in Kingston, New York, getting on real intimate 
terms with IBM’s electronic giant. Marvel of complexity 
though it is, when it sits on the floor and you study it 
part by part, the computer loses its mystery. Little by 
little, you begin to understand the whole from the sum 
of the components. 

“The 25 weeks I spent in training were very happy,’’ says 
Jim. “It’s interesting all the way. They encourage you to 
think for yourself and you’re rewarded for your effort. 
Field Engineers can merit salary increases based on 
school performance.”’ 


Strategic job on Project SAC 


Jim is stationed in Virginia, near Richmond. His duties 
include installing, checking and testing out computer 
units. The giant electronic computers are the very heart 
and mind of Project SAGE (Semi-Automatic Ground 
Environment). To the in-put section of the computer 
comes data from radar sites, ships, reconnaissance planes 
and ground observer posts throughout the country. The 
display consoles give a visual representation of the 
complete air defense situation. Jim’s prime responsibility 


_is to keep the display consoles running. 


8 pleasant hours a day 


“T’m essentially my own boss and I’m encouraged to 
think for myself. For me, this is an ideal environment. 
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He's repairing a pluggable unit 


without a degree? 


What do I like best about my job? Trouble-shooting, I 
think. I enjoy being able to repair anything that isn’t 
working properly. As a Field Engineer, I have opportuni- 
ties to assume other engineering functions. For instance, 
while I have nothing to do with design engineering, I do 
suggest changes for review by the Design Engineers. I 
also rewrite engineering procedures.” 


Where do you go from here, Jim? 


“‘There’s plenty of room for me to grow at IBM. My next 
step up should be to Systems Engineer. This calls for 
more headwork. After that, if I display enough initiative, 
I may become a Group Supervisor.”’ 


Family, friends, recreation 


Jim, his wife and three-year-old daughter live in a 
pleasant ranch home, just a few miles from the site. 
Social life? ““‘We’ve made quite a few friends here,”’ says 
Jim. ‘Mostly among the 18M fellows and their wives. 
We play golf together.’’ 


Where do you go from here? 


Can you look ahead, ‘as Jim Pieratt does, and see yourself 
as a man on the way up? Maybe you should give some 
thought to IBM Military Products and the Project SAGE 
program. Opportunities are greater than ever. IBM’s long- 
range program will continue to grow in importance and 
vast sums, will be invested in hiring the right men to 
accomplish its vital objectives. 
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If you have a minimum of 3 years’ technical schooling— 
or equivalent experience—you may be eligible for ad- 
vanced training for 5 months as a Computer Units Field 
Engineer. While training, you receive full pay plus living 
allowance before assignment to a permanent location. 
You are paid a salary, not hourly wages, plus overtime. 


From then on, you can go as far as your abilities and 
ambition will take you. IBM is the leader in a field that 
offers you unlimited horizons. And, as you may already 
know, at IBM you receive company-paid benefits that 
set standards for industry today. 


Mr. N. H. Heyer 
Dept. No.649A 
Military Products Division 
IBM Corp., Kingston, N. Y. 


WRITE TODAY TO: 


You’ll get a prompt reply. Personal interviews arranged 
in all areas of the United States. 


IB 
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The Greater Vibrator 


Radiart Vibrators are unaffected by bounce, jounce, heat, cold, 
moisture. There’s a replacement type for every 6- and 12-volt 
application. Ask your Radiart Distributor for a free Radiart 
Vibrator Replacement Guide or write The Radiart Corporation, 
2900 Columbia Avenue, Indianapolis 5, Indiana. 
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Vibrators 








FREE-RUNNING 
MULTIVIBRATOR 


Patent No. 2,827,568 
Ernst R. Altschul, New York, N. Y. (Assigned to 
United States of America as represented by Secy. 
of the Navy) 
This is one of the simplest multivibrators 
With the values shown its frequencey is 1,000 
cycles. The output terminal may be at eithe: 


A OUTPUT 
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end of capacitor C or at V2’s collector 
other terminal being ground. 

To show the action, assume that V1 con 
ducts. Current flows through R2 and V1 
charge C. Note that the drop across R2 t 
V2. When C is charged, the voltage drop 
appears and V2 starts to pass current. N 
ean discharge through R1 and V2, and the 
across Rl blocks V1. 

When C is completely discharged, V1 « 
again, and the cycle repeats 


FLAT KINESCOPE TUBE 
Patent No. 2,795,729 
Dennis Gabor, London, England (Assigned to 
National Research Development Corp Lone lon 
England) 

Undoubtedly, the flat tube will 
volutionize the TV industry. Here 
that shows considerable promise 
tion given here is limited, but 
peared on page 43 of the March, 

See the side view of the tube. An 
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including cathode and deflection plates, 
the beam on its way down the rear of tl 
At the bottom, an electronic “mirror (repell 
repels the beam to return it upward bet 
the phosphor screen and the backing plate 
the front of the tube. The backing plate hold 
array of insulated horizontal conductors \ 
can charge (positively) or discharge thr 
distributed capacitance, by means not 
here. 

When the wires are charged, the 
move freely to the very 1 
Wires that are discharged repel the 
the screen. The charge—dischars 
sawtooth-voltage wave, thus providing the« 
quired vertical scan. The deflection plates 
trol horizontal scanning 

If the device has a three-cun cathode and 
mask behind the screen, it becomes a 


126 RADIO-ELECTRONICS 





PATENTS (Continued) 


tube. In that case, electrodes E are provided 
(as shown) to displace the beams so they pass 
through appropriate openings in the mask. 


RELAXATION OSCILLATOR 


Patent No. 2,831,113 
David C. Weller, Lake Mohawk, N. J. (Assigned 
to Bell Telephone Labs, Inc.) 

This is a high-powered self-excited oscillator. 
Fig. 1 shows some of the waveforms it delivers. 
They are: (a) voltage across C2, (b) voltage 
across Cl, and (c) voltage at V2’s collector. 








Fig.t 


V1 is a low-power control transistor in the 
oscillator’s circuit (see Fig. 2). V2 may be 
a high-power transistor capable of handling a 
few watts output. When V1 conducts, it biases 
V2 in the forward direction, so both transistors 
conduct (or block) at the same time. 

Rl, R2 bias V1 for normal conduction. When 
the battery is switched on, V1 begins to pass 
current so V2 also conducts. Voltage at V2’s 


B OUTPUT; 

















Fig.2 


collector goes more positive and feeds back 
power to VII's base. This increases conduction 
in both transistors, and they soon both reach 
saturation. 

Saturation is maintained until Cl begins to 
discharge through D and R2. This reverses bias 
on Vl. A chain of events (like that described 
above) soon results in both transistors being 
blocked. The cycle continues indefinitely. 

The circuit shown is adjusted to oscillate at 
about 3 ke. Output power is limited only by 
the transistor used for V2. END 


a 
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“And this gadget fouls up the radar 
traps.” 
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YOU CAN’T HEAR 
‘SPEC’ SHEET! 














Sonotone’s stereo cartridge has 
more than just good specs... it 
gives brilliant performance! More 





phono makers specify Sonotone 
for the top of their line—here’s why: 


Only Sonotone gives true sound without distortion... high 
frequency response without record cutting! Sonotone stereo 
gives a performance so superior you can truly hear the differ- 


ence. The secret? Sonotone’s four exclusive operating features: 





1. Extremely high compliance. 

2. Amazingly clean wide range frequency response. 

3. Wide channel separation, due to Sonotone’s pan- 
tagraph yoke. 

4. Rumble filter to screen out vertical turntable noise. 











SPECIFY...STOCK...SELL... 


Sonotone : 


ELMSFORD, NEW YORK 





COSMOTRON* 


@ MINIATURE ATOM 
SMASHER 


@ PRODUCES 75,000 
VOLTS 


@ ABSOLUTELY 
SAFE 


In no sense of the word a toy or a gadget. The 
COSMOTRON*? is a scientific instrument capable 
of producing 75,000 volts—makes sparks up to 2” 
long—yet is absolutely safe because the current is 
infinitesimal. The science teacher—science lover 
or hobbyist can perform experiments to astound 
students—friends—family. Makes smoke disap- 
pear—defy gravity—turns propellers at a dis- 
tance—transforms atomic energy into light— 
makes artificial lightning—demonstrates ionic 
space ship drive—and many other experiments. 
Constructed of the finest materials. Will do ex- 
actly—for instruction purposes—-what generators 
that cost 3 to 10 times more will do. The perfect 
device to teach the secrets of atomic physics and 
electricity. Will hold an audience spellbound as 
it performs trick after amazing trick. Includes 
an experiment kit and illustrated experiment 
manual. Manual explains the “how” and “why.” 
You will invent many new experiments of your 
own. A fine research tool that will give years 
of beneficial service to the institution or indi- 
vidual who owns one. In kit form or assembled. 
"TM Pending 


GENIAC 


COMPUTER 


KIT 








be —weeaed 
Control Panel of GENIAC® set up to do a problem 
You can construct over 125 different circuits and 
different machines that compute, reason, solve 
puzzles and demonstrate a wide variety of basic 
computer circuits with the GENIAC® electric 
brain construction kit. 30,000 schools, colleges, 
industrial firms and private individuals have 
bought GENIACS since we first brought them 
on the market. 

We have recently added a circuit for compos- 
ing music, which gives us special pleasure be- 
cause it was designed by a 16 year old boy who 
learned about computers from his GENIAC. 
Dozens of other youngsters have created their 
own designs for computing circuits, used GENI- 
ACS in their school projects and established a 
solid foundation of information on computers 
with GENIACS. 

Each kit comes complete with Beginners 
Manual, Study Guide, instructions for building 
all the machines and circuits (exclusive with 
our GENIAC), parts tray, and our complete 
question answering service. When you buy a 
GENIAC you are buying a first course in com- 
puter operation. 

Each kit comes with a one week money back 
guarantee if you are not satisfied. 

Price of Kit complete with parts tray, rack, 
all components, manuals and texts $19.95 (post- 
paid in U.S., add 80c¢ west of Mississippi). ($2.00 
outside United States.) 


-——-—-— MAIL THIS COUPON -———— 

Please be sure to include your name & address) 
OLIVER GARFIELD CO., Inc., Dept. RE-29 
108 E. 16th St., New York 3, N.Y. 


lease send me: 


| 
1 GENIAC® Electric Brain Construction Kit | 
| and Manual 

l Add 44¢ for postage in U.S.; | 

1.00 abroad 
| 1 COSMOTRON Atom Smasher and Manual. | 
| $19.95 (Complete assembled) | 
| $14.95 (In kit form) =~ | 
Add 80¢ for postage and handling 

| in U. S.; $1.00 abroad | 


hee cen cup anh ee aennnndes eee 
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WIDE range of interesting 

types appears this month. 

There are a high-voltage rec- 

tifier for TV receivers, a ger- 

manium power transistor, a dual beam- 

power tetrode, a high-frequency tetrode 

transistor and other semiconductor 
devices among them. 


2N696 
An n-p-n diffused-silicon transistor 
designed for high-frequency switching, 
amplifier and oscillator applications. 
In switching, it has a 150-ma rating 
BASE 
ae 


p2!0,) 
2N696 
with an 80-millimicrosecond rise time. 
As an amplifier, it features 15-db neu- 
tralized gain at 30 me. As an oscillator 
it produces 0.6 watt at 70 me. 
Maximum ratings of this Fairchild 
Semiconductors unit are: 
Veto 40 
Veto 5 
Protas at 25°C 
(watts) 


2N386 

A hermetically sealed, p-n-p ger- 
manium power transistor for high- 
voltage use in high-power amplifiers, 


COLLECTOR-RED 
BASE - BLACK 
EMITTER -YELLOW 


(COLLECTOR CONNECTED 
TO CASE ) 
servo amplifiers, power converters and 
switches. It will deliver 5 watts of un- 
distorted power output (class A) with 
a typical power gain of 33 db. Typical 
cutoff frequency is 10 kc. 
Maximum tentative ratings of this 
Philco transistor are: 
Vee (Vee=1.5, Ic=5 ma) 60 
Ves (Ic=5 ma, le=0 ma) 60 
lc (amps) 3 
Protat (watts) 12.5 


2N386 











there’s 
nothing 

like the 

feel of the 57 
right gun... 


itil ad 


or 
the right 


WEN 
POWER TOOLS 


are “job-matched” fo, 


easier handling, trustier performance! 


Pick up a Wen tool. It fits 
in your hand like it grew there! Light- 
weight, streamlined Wen designs are 
extra easy-handling . . . quality-engi- 
neered to do the job right. Ask any 
Wen tool user. Your best dollar-for- 
dollar buy, too! 


capacity in steel, 
up to %" in hardwood. 
Smooth easy speed 
change, high torque 
motor. $2995 


| 2-SPEED POWER DRILL 
- 


TOTER KIT 

Perfect supplement to 
drill. 35 pieces includ- 
ing drill holder, Tote 
Box with tray. A whole 
workshop, only 39% 


SOLDERING GUN KIT 

tncludes 4 tips for wide 
variety of uses, solder. 
**Quick-Hot'’ gun 
heats in only 24% sec- 
onds. Abuyat %9% 


Burton browne advertising 


See complete line of Wen power tools 
at your favorite dealer! 


WEN PRODUCTS, INC. 
5810 Northwest Highway - Chicago 31, I!linois 
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NEW TUBES & SEMICONDUCTORS (Cont'd) 


3DK6, 4DK6, 6DK6 


A series of pentode amplifiers de- 
signed for if service in TV receivers. 
The heaters in these tubes have a con- 


3DK6, 4DK6,6DK6 
trolled warmup for series-string cir- 
cuits. All are identical except for heater 
ratings. These are: 3DK6—3.15 volts, 
600 ma; 4DK6—4.2 volts, 450 ma; 
6DK6—6.3 volts, 300 ma. 
Characteristics of these CBS tubes 
in class-A amplifier service are: 
Vp 125 
G; connect to 
cathode at socket 
Vez 125 
Reathode bias (ohms) 56 
Rp (approx) (k ohms) 350 
gm (umhos) 
Ip (ma) 
loa (ma) 
Ve. (approx) 
2N658 
This is a medium-frequency p-n-p 
fusion-alloy junction transistor  in- 
BASE 
EMITTER (© ” 9 \\COLLECTOR 
Ww 
.200' 
2N658 
tended for computer and _ switching 
applications requiring good current 
gain at current levels up to 1 amp. 
Made by Raytheon, maximum ratings 
of the unit are: 
Vso 
Veso 


Veto 


6DY7 

A dual beam-power pentode designed 
for use in stereophonic sound systems. 
The tube has a single cathode, and 


G2’s are connected internally. The | 


6DY7 heater is rated at 6.3 volts, 1.2 
amperes. 


Typical operating characteristics of 
this Sylvania tube as a class-AB1 am- 
plifier (two sections in push-pull) are: 

Vp 250 400 

Voz 250 250 

Vs: —I6 —20 

Veeck af, grid 

to grid 40 

Ip (zero sig) (ma) 58 

Ip (max sig) (ma) 74 

lez (zero sig) (ma) d 1.7 

lez (max sig) (ma) ‘ 14.0 

Ri (plate to plate) 

(ohms) 9,000 14,000 
(Continued on page 132) 
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» « » Superbly made and designed for Radio, T.V. 
and Electronic Technicians, See your Distributor 
» +e only one quality... the finest — whether 
you choose individual items or the handy kits... 


Use the Tools the Professionals use? 


XCELITE,, incorrorateo 
ORCHARD PARK, NEW YORK 


Canada: Charles W. Pointon, Ltd., Toronto 

















ANOTHER GREAT 


TRIO 


TV ANTENNA FEATURE 











Increased performance from 
uniform transmissio ) gna 





strength of each ac 

in a multi-dipole sy ) 
MAKES POSSIBLE COMPLETE 
FACTORY ASSEMBLY 


“He was not trying to steal your 
new JENSEN CARTRIDGE. 


He was just admiring a“ Just one of the features that makes Trio the 


most advanced TV Antennas in the world. 
Choose from Trio’s complete Zephyr and 
Color Series Antennas 





Wi Mati Company 


GRIGGSVILLE, ILLINOIS 




















RESIDENT SCHOOL COURSES HOME STUDY COURSES 


course | 
Electronic Fundamentals 


—~ 


Industry needs Electronic Technicians! Television 
Servicing 


RCA Institutes offers you the finest of Home 
Study training. The equipment illustrated and 
text material you get with each course is yours 
to keep. Practical work with very first lesson. 
Courses for the beginner and the advanced stu- 
dent. Pay-as-you-learn. You need pay for only 
one study group at a time. 


Please send me your FREE catalog of 
Resident School courses in New York. 


Complete Catalo 


4 
i 
H 

| 


j 


RADIO-ELECTRONICS 


Ser 1 
(SH? sow rs Send for Our A 








® 


RCA INSTITUTES proudly 


announces a new home study course... 


ELECTRONICS for AUTOMATION 


Nucleonics, Photoelectronics, Digital Techniques, Synchros and Servomechanisms, Data Re- 

corders, Automatic Process Controllers, Telemetering and Remote Control, Ultrasonics, and 

Automatic Control Systems... these are just a few of the many Industrial Electronics subjects 

covered in the new Electronics for Automation course. 

RCA Institutes — now celebrating 50 years of electronic training — adds this new home study 

course to prepare you for a career as an electronic technician. Pay-as-you-learn. You need pay 
for only one study group at a time. 





RCA INSTITUTES, INC., Home Study School RE-29 
A Service of Radio Corporation of America « 350 West Fourth Street, New York 14, N. Y. 


Without obligation, send me the FREE catalog of Home Study Courses. No 
salesman will call. 





Korean Vets! Enter discharge date .__._.. 





CANADIANS Take advantage of these same RCA Courses at no additional cost. | 


No postage, no customs, no delay. Send coupon to: 


RCA VICTOR COMPANY, LTD. e« 5001 Cote de Liesse Rd., Montreal 9, Qu Que. 


TO SAVE TIME. PASTE COUPON 
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HUGE SPECIAL PURCHASE! 1,000,000 
RADIO/TV PARTS FOR LEKTRON'S 


GIANT PENNY SALE! 


EIGHT OF OUR MOST POPULAR POLY-PAKS 


O 6 12 for 
75 150 for 
30 60 for 
30 60 for 
75 150 for 
10 20 for 

[] 30 60 for 


NEW TUBES & SEMICONDUCTORS (Cont'd) 


Poutput (max sig) 
(watts) i 
Harmonic distortion 


(total) (%) 


20 


2.5 2.0 


3N35 

A grown-diffused 
transistor 
power 
for 


silicon tetrod 
which has a typical 20-d 
gain at 70 me. It is 
use in high-frequency if, 


89c 
89c 
89c 
89c 
89c 
89c 
89c 


GERMANIUM DIODES 
CERAMIC CONDENSERS 
PRECISION RESISTORS 
DISC CONDENSERS 
CARBON RESISTORS 
POLY BOXES 

TUBE SOCKETS 


88c 
88c 
88c 
88c 
88c 
88c 
88c 


for 
for 
for 
for 
for 
for 
for 





aesignead 
FREE! SURPRISE rf : 
GIFT FREE WITH 


EVERY ORDER 








FREE 12-PAGE 
BARGAIN FLYER 


LOOPSTICK CORES 


O 
* Starred Items on a While-They-Last 


FREE! 


4 SUB-MINI VARIABLES 
Condensers 
long shaft +s tr. tA 
. ubmini work 
lib. Reg. $8 88c 


70 TUBULAR 
CONDENSERS 


Ir Paper, molded, oil, pore 
O 0002 to .5 mf to 8 
1000 V. 2 Ibs. Reg. $14 


0 TO 60 MIN. TIMER 


oO For darkroom, lab, shop 
- kite men. Loud 
alarm. 2 It Reg. 86 


1500 PCS. HARDWARE 
Oo 


Reg : € 
WIRE STRIPPER 


oO Strips and cuts 
size zg ry thru 
b 


222 wt. 1 


70 ONE-WATTERS 


Ass td. value 


Oo Sa a 
_100 HALF-WATTERS 


Asstd carbon re 


sistors, 88c 


Reg. $12 

7 ROLLS WIRE 
r) 25 ft. each. 218 
LJ 22 std. insulation 


As 
stran ling colors. 2 Ibs 
Reg. $5 88c 


wire 


88c 


thru 


10 CSSTASL NES 
f Radio 10-500 mf 
Lf to 45 sO vax 3 Ibs 88c 
4 POWER WOOD BITS 


, Steel in , 4 


For oF ~ 
long 88c 


aveman 5° 


Keg. $3 


FILAMENT 
TRANSFORMER 
ry} 115/1/60 cycles to 6 
2 tbs. Reg. $4. 88 
30 MOLDED 
CONDENSERS 


Asstd. Finest made! 
t. 2 s 


Oo wW 88c 


= 


4 for 88 O 
Basis at This Price. Supply Limited! 


8 for 89c 


HI-FI, Electronics, 
Jeweiry, Gifts 











BUY TEN POLY-PAKS®© LISTED BELOW, 
PICK ELEVENTH FREE! 


15 VOLUME CONTROLS 


duals some w/ 


Tol meg 88c 


Reg. $12 


MINI-METER 
0-6 Amps, AC 134” 
dia. 1 Ib. Reg. 33 


20 CAMEL HAIR 
BRUSHES 


88 


bristle; 


40 SUB-MINI 
CONDENSERS 
rh a — anatater : inted 


2 MIKE 
TRANSFORMERS 
100 to 
Leads, en- 


m imp 

1 OOK ohms 
cased It 
S10 


70 HI-Q RESISTORS 

IRC Ohmite 
t 1, too! le a w 
10 ohms to 10 megs 
2 Ibs. Re $13 


Carbon 


88 
2 VARI-LOOPSTICKS 


S-IN-1 DRILL BIT 
& am saws 
taeda © 


60 SUB-MINI 
—o 


0 values; 
Phas oe egs 


shapes, 


; Ww. oy 
. $6 


75-PC. RESISTOR 
SPECIAL! 
WW, precision, carbon 
variable, mini types 
3 Ibs. Worth $15 
300-FT. HOOKUP WIRE 
Tinned 


colors. 2 


$5 


asstd sizes, 
oe 4 Ibs 88c 

60-PC. — 
CIAL! 


2 TRANSISTOR IF'S 
C) Povblectuness ey S8e 
20 PRINTED CIRCUITS 

1 ° Re circuits, 


integrals 
Reg ¥ 


POSTAGE STAMP MIKE 
oO Stoo.’ cye ang nd 88 
sec. 1 Ib Reg. $7 
HOBBY BENCH VISE 
5 | too: Steel.” fits tables, 
1 it 


40 HI-Q CONDENSERS 

oO Fine - + “ama NPO's 

Reg. $6 c 
TV PIC BOOSTER 


f Parallel, 6-wire 
O tends picture tube 


ox- 
Vite. Tt 88 


6 SILICON DIODES 
88c 


per 


Sylvania 1N2 
N23. Reg ‘S36 
8 TRANSISTOR 
SOCKETS 
0 mint tubes, ‘tuo. 886 
3 AC-DC CHOKES 
[] For power supplies. 50 
to 200 ma. Open 
39 


frame 3 ibs. Reg 88c 
4 TRANSISTOR OSC. 
COILS 


uU 


cr For printed circuit, tran- 
J sistor portables 
Reg. $5 

SUN BATTERY 


Similar famed B2M 


O) flong. Reg. $2.50 88c 
2 P-N-P TRANSISTORS 


Popular make Hun- 
LJ dreds of uses 


$5 value! c 
TEN 3-SECOND TIMER 
oO Mechanisms 

geared 2 it 
Reg. $30 


10 PANEL SWITCHES 


Precision 
»s. 


15 ROTARY SWITCHES 
O fieiek a. © te 


70 TERMINAL STRIPS | 





| 


- Sc rider i ~ bindin | 
2 Ibs 


y 65 ,cous., CHOKES 


slu 
— a, "ede 
$15 


Reg 3 ‘es Shc 
15-PC. TWIST DRILL 
1/16” se 
ri € thru 


J 64ths, w 
case. Reg. § 


75 MICA CONDENSERS 


4” by | 
“4 calibrated 88c 


ol -. 1200 | 


Reg 


60 KNOBS, RADIO, TV 


colors, insulation. 


4 VY 
values 


Some worth $1 « 
2 Ibs. Re @. $17 


4 OUTPUT 
TRANSFORMERS 
O iteg. ‘88 


SYLVANIA TV MIRROR 


stainless 
‘Ibs. Reg. $4 


35 POWER RESISTORS 


a an el 


to 
= pA 100 oun Vitreous 
incl i] ibs 
teg. 815 


c 
8- Pc. NUTORIVER SET 


ae | han- 
wu dic 3 16” x /16” 


socket wrenches 83 
1 ib ¢ 


= Sarees PACK! 


assortment 


8 SCREWDRIVERS & 
RACK 


Asstd 
LJ plastic 
rack 1 ib 
List, $3.50 


WORLD'S SMALLEST 
RADIO 


crewdrivers w 
handles; wall 


video amplifiers, 
oscillators. 
ments. 

Maximum ratings of the 
transistor are: 


and high-frequer 
It is made by Texas Instri 


3N35 tetroc 


le (ma) 
le (ma) 
Is, ma) 
lez (ma) 
P. (mw) 

Minimum breakdown voltages are: 
BV cs0 (lc =50 Ha, le2=0, le=0) 30 
BVeso (Ilc=50 Ha, Is2 0, le=0) | 
BVcto (Ic=! ma, Ie:=0, Ie: =0) 30 


2N1010 

This is an n-p-n germanium-al 
junction transistor intended fo1 
the input stages of audio amplif 


2N1010 
such as high-fidelity preamps, tape r« 
corders, microphone preamps and he: 
ing aids, where low noise is imp« 
Maximum noise factor is 
Maximum ratings of the R‘ 
in class-A audio amplifie: 
Ves peak) 
Vce (peak) 10 
Ves (peak) 10 
lc (peak) (ma) 2 
le (peak) (ma) 2 


5 db. 
A 2N 
service are 


10 


20 


x 1x i Kit includes Protal (mw) (at 55°C) 
Se | 2N331 


etc., W instructions. 
1 ib. Reg. #3 
A p-n-p germanium alloy- 
transistor intended for use in 
° 


KTR 1 power audio-frequency applications. 
EMITTER| ° e jCOL 


SENCORE ) _] 
: Save QRIN- Nes oie) -810)-0333) re 


2N33! 
Check these outstanding New Features Maximum ratings of this RCA t 
The LC3 provides 


sistor in class-A af amplifier sé 
to those employed i 


are: 
A must for any TV 


5 ROLLS MICRO WIRE 
r Sizes 24 thru 32; for Mc 
C) transistor & sub , 8% OS 


mini circuits verted 


HOW TO ORDER: 


amen 115 VAC, 
ulti-cireuit & at? 
Dpst, imi 2 Ibs. 
eg 


power, 2 
“g paper, ceramic, _ 


“mica, dis s, 88c 


Check items wanted Return entire 
ad w/check or M.O. inciuding suffi- 
cient postage; excess returned. C.0.D. orders, 25% down; 
rated, net 30 days. Print name, address WITH POSTAL 
ZONE NO amount money enclosed, in margin. (Canada 
postage, 46¢ ist ib., 26¢ ea. add’! ib.) 





junct 


131 Everett Ave. 
CHELSEA 50, MASS. 











all th 


Ves 30 
Ves 12 
Ic (ma) 200 
le (ma) 200 
P. (mw) 
(25°C) 
(55°C) 
(71°C) 


200 
60 


Model LC-3 25 


$2895 


DEALER NET 
Reolly Whips 
is 


1H2 
This is a miniature 
type diode designed 


heater—cat} 
for 


ae 


T\ 


SERVICE INSTRUMENTS CORPORATION @ 121 Official Road, Addison, Illinois 
WRALSCCSUSUCUECCR SSCS RE ASUSRRSCC RETRO TERRA RRESEES ESRC EESESES SEE SEEAECESD eee cee SRR EERE Ree 
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use in 


RADIO-ELECTRONICS 





NEW TUBES & SEMICONDUCTORS (Cont'd) 


receivers as the high-voltage rectifier. 
It is primarily intended for use in fly- 
back type power supplies. 


H,K,IS 


Maximum ratings of this General- 
Electric tube are: 
PIV» (de component) 24,000 
(total de and peak) 30,000 
lp (steady state peak) (ma) 50 
De output current (ma) 0.5 


Miscellaneous 


Auto Radio Control Replacement 
is Child’s Play 


with new Centzalab ® 


Exact Replacement Controls 





The 6EM5 and 8EM5, beam power | 


tubes for vertical-deflection amplifier 
service in 110° system, were announced 
by RCA. 

The 1N2069, 1N2070, 1N2071 diffused 
silicon rectifiers made by Texas Instru- 
ments handle 750-ma average rectified 
current. 

1N1763 and 1N1764 silicon rectifiers 
for use in power supplies of color TV 
receivers have been introduced by RCA. 

A duo-triode pulse tube, the 6955, is 
being made by CBS-Hytron. END 


US Wants Electronic Inventions 
(Continued from page 35) 


miles. Continuous wave phase-comparison 
systems can now measure distances up to 
250 miles over sea water at 1-to-45,000 
accuracy and up to 100 miles over land to 
1-to-35,000 accuracy. (Condensed) 

915. ULTRA-LONG-RANGE RADAR 
SET. A_ set having an over-the-horizon 
capability extending to perhaps 2,000 
miles. This capability would be based on 
the intentional utilization of superrefrac- 
tive ducts in tie atmosphere and would 
provide penetration of very remote areas 
fer target location and tracking. 

917. OPTIMUM STABILIZATION DE- 
VICE FOR AIRBORNE RADAR ANTEN- 
NAS. A size—weight device for mechanical- 
ly or electronically stabilizing very long 
radar antennas for aircraft motions in tip, 
tilt, or yaw. 

918. COMPOUNDED AIRBORNE SEN- 
SOR. A device to accept inputs from air- 
borne optical, infra-red and radar sensors 
and display them compatibly on a single 
medium with redundant images eliminated. 

924. IMAGE-INTENSIFICATION DE- 
VICE. A hand-held device capable of 
amplifying starlight to twilight level or 
higher to provide “daylight seeing” at 
night. 

926. DISPLACEMENT TIME GAUGE. 
Develop a simple inexpensive electronic 
radar type displacement gauge. This gauge 
should be able to measure relative dis- 
placement between itself and some object 
on the order of 10 to 20 feet away with an 
accuracy of .01 inch, and a time resolution 
of .001 second. (Condensed) 

942. DETECTION AND TRACKING OF 
SUBMARINES FROM AIRCRAFT. The de- 
tection and tracking of submarines still 
exists as a difficult problem, particularly 
under adverse weather conditions. Depend- 
able, accurate and simple devices are 
needed. —H.G. 
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Now one source can fill all your needs for auto radio re- 
placement controls. CENTRALAB has a new line of exact 
replacements for every popular radio in use today. This is 
the first time in history that you have been able to get the 


auto radio control you need—from a control manufacturer. 


It’s easy to handle more auto radio repair business—and 
handle it profitably—when you install exact replacement 
controls bought from your regular supplier. No need to 
run all around town looking for the right unit—you can 


now be sure that your CENTRALAB distributor has it! 


A complete and thorough guide listing all auto radio con- 
trols in use today, and their CENTRALAB equivalents, is 
now available. Pick up your free copy from your distribu- 


tor—or write direct to CENTRALAB. 


f A DIVISION OF GLOBE-UNION INC, 
nh $922B £. KEEFE AVE, © MILWAUKEE 1, WIS. 
Re ; IN CANADA: 804 Mt. Pleasant Rd. © Toronto 12, Ont, 
| 

® 


B-5902 





CONTROLS e ROTARY SWITCHES ee CERAMIC CAPACITORS 
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PRINTED-CIRCUIT 
ETS. Precision molded. 





cuts reverse leakage current and 
forward voltage drop. Freedom 
from premature failure guaran- 


SOCK- 
8 types, 


FLYBACKS, exact replace- 
ment. Stancor HO-291 (shown) 
replaces Hoffman part 5118A; 
HO-292, Hoffman 5154A and 
5154-3; HO-294, Emerson 


Dash-mounting 
battery 
8 transistors : 
push-pull output, 
—CAS Mfg. Co., 
Mineral Wells, 


external 
nished. 


H0.291 St., 
AUTO 


738103 and 738109; HO-295, Em- 
exact 


erson 738106, 738107 and 738111; 
HO-296 replaces Emerson 
738119, 738122, 738128, 738129 
and 738140.—Chicago Standard 
Transformer Corp., 3501 Addi- 
son St., Chicago 18, Ill. 


replacements. 


teed. 


Ind. 


All 


units 
tested at factory. 
in new Mallo-Seal coating.—P. 
R. Mallory & Co. Inc., 
Washington St., 


automatically 
Encapsulated : é 
Turnstile type. 
3029 E. 
Indianapolis 6, 


RELIABLE ELECTROLYT- 


from 7 to 9 pins Ics, 
shields —Waldom 


53 St., 


various sizes, 
with center 
Electronics Inc., 4625 W. 
Chicago 32, Ill. 
SILICON RECTIFIERS, type 
TSR (encapsulated), type PSR 
(plug-in), type ESR (top-hat), 
type SSR (stud). New design 
for 
equipme 


type 


precision 
Useful 
ancy more than 10 years. 
for operation from —20 
C. Drawn aluminum cases in 4 
42 


nt. 


diameters, 


Aerovox Corp., 


Mass. 


QE. 


Computer-grade, 


Folded-dipole 
nected by tuned 
line. Terminal 
ohms, For 


signal-strength areas.- 
cal Appliance Corp., Sherburne, 
LY 


~~. 

industrial 
life expect- 
Rated 
to 85 


and 


Model 
2-mc), 
bands. 
band only. 
tery or 


88m tunes 
inches high.— 
New Bedford, 
12-volt 





10 Day FREE Trial Proves Can 
GAIN QUICK MASTERY OF 


TRANSISTOR 


CIRCUIT DESIGN and OPERATION 


most straight-forward 
approach to transistor amplifiers and oscil- 
lator circuits ever published. Far more than 
just a “handbook” or ‘“‘primer” it manages 
the tough job of combining simplicity of 
operation with full technical fidelity. And 
the only math requirement is High School 
Algebra! 


TRANSISTOR PHYSICS & CIRCUITS 
Over 200 Topics—628 Information-Packed Pages 
by Riddle and Ristenball, Sr. Engineers, 
Haller, Raymond & Brown 
Divided into two main sections; physical operation 
7 transistors and basic circuit theory of transistors 
all material explained in terms of familiar princi- 
ples with wide use of diag rams to aid visualization 
Text includes special ‘‘bru up ection on physics 
electrical principles Onis one set of equations 
any type of transistor amplifier, 
ounded emitter, and grounded col 
thout fe oceans h 
extensiv verage of: Semiconduc- 
types, Small Signal Amplifiers, Power 


— iplifie rs, Tra Att j 
Vid ; 

A/S ff ; 

FS i 


Here is the easiest, 


a cireuit element, 
Amplifiers, Feec wee k, 
Stability and Dire Curre 
Amplifiers, Transistor Oscilla 
tors and Multivibrate 3 


SEND NO MONEY 
Mail coupon for \0-day FREE 
EXAMINATION copy right 

SEND NO MONEY 


Dept. 
J. 


——: 
eae 


Prentice-Hall, Inc., 5744-B1 
Englewood Cliffs, 


Send me TRANSISTOR PHYSICS AND CIRCUITS 
for 10 days’ FREE examination. At the end of that 
time I'll either remit $10.00, ag small postage, or 
return the book and owe nothing 


Name 
Address 


City Zone State 


SAVE! Send $10.00 now and we'll pay postage. Re- 
fund and return privilege guaranteed. 
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FM ANTENNA, Taco G 
Gold anodized. 


terminals 
transmission 

impedance 
strong-to-medium 
~Techni- 


MARINE PORTABLE RADIO. 
marine 
80-meter and broadcast 
Model 8&8 tunes broadcast 
Operates on own bat- 
_ boat 


666. 


covers all popular n 
models in use today, ir 1 
private brands. ( entralab 
Div., Globe-Union Inc., 900 E 
Keefe Ave., Milwaukee 1, W 


AUTO RADIO CONTROLS, 
exact replacement. 98 controls 


con- 


300 


to fit 199 auto makes and mod- 
els.—G-C Electronics Mfg. Co., 
400 S. Wyman St., Rockford, I 

GARAGE-DOOR OPERATOR. 
. Controlled from auto or hou 


(1.7- 


system. 


ea aan aaeanaaaiammens wis 


ISENCORE 
CIRCUIT 
TESTER 


“Fuse Safe” 


77 ‘ian costly call becks by testing the circuit before 


just read in red or green area. 


using line cord and socket. 
0 to 2 amps and 0 to 10 amps. 


: 
iN 
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Special Stereo Issue 
March 
RADIO-ELECTRONICS 
On Sale Feb. 26 


limited opportu. B 8. DEGREE 
IN 27 MONTHS 


nities of the =. 
tronic Age! Stu 
dents study aeinaiting under accelerated program leading 
to B.S. degree in 27 mo.; or standard 4-y program lead 
ing to B.E. degree in 36 mo. B.S degree (36 mo.) in 
Math., Chem., Physics. Year-round Compre 
hensive training in electronics, television, ac av anced radio 
theory and design, math., nuclear physics and elec. eng. 
Also prep courses. Low rate. Earn board. G.I. approved 
Enter March, June, Sept., Dec. Catalog 0 E 
INDIANA TECHNICAL COLLEGE 
wee E. . Wesktagtes Bivd., Fort Wayne 2, Indiana 


nd information 8.5. ENGINEERING 
DEeGnee In 27" MONTHS as checke 
Electronics 0 Chemical 0 Aeronautical 
0 Electrical 
0 Electrical (Power or 
Electronics 
O Metallurgical 
int Math. GO Chem. = Physics O 


8 Mechanical 


8.E. DEGREE IN 36 MO. in: 
0 Aeronautical i 

O Civil 

B.S. DEGREE IN 36 MO. 


Name 


Address 





replacing fuse, fuse resistor or circuit breaker. 
Individual scale for each value fuse resistor—no interpretation, 


%& Measures line current and up to 1100 watts of power at 115 volts 

%& Two convenient current ranges— 

Test leads clip in place of fuse 

or fuse resistor. % 5 ohm, 10 watt resistor prevents 

TV circuit damage, simulates operating conditions, 
As Recommended by Leading Manufacturers 


SERVICE INSTRUMENTS CORPORATION 
ADDISON, 
oe ee ee See other SENCORE ads in this eave SGD GD GD GED GH 


$g05 NET 


AC-DC or both as needed 
for Fuse Resistor 
Circuits 


ILLIN 


What articles would you like to 


see published in 


RADIO-ELECTRONICS ? 


Maybe you’re the man to write 


them. Ask for an author’s guide. 


RADIO-ELECTRONICS 


154 West 14th St. New York 11, N.Y. 


RADIO-ELECTRONICS 








BUILD 16 RADIO 


CIRCUITS AT HOME 


with the New Deluxe 1959 
PROGRESSIVE RADIO “EDU-KIT’® 


A COMPLETE RADIO COURSE 

x No Knowledge of Radio Necessary 

% No Additional Parts or Tools Needed 

x EXCELLENT BACKGROUND FOR TV 
%& School Inquiries Invited 

x Attractively Gift Packed 


Now Also Includes 


* TRANSMITTER 

* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 


NO NEED TO SPEND HUNDREDS OF DOLLARS FOR A RADIO COURSE 


The “Edu-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock-bottom price. Our 
Kit is designed to train Radio & Electronics Technicians, making use of the most modern methods of home 
training. You will learn radio theory, construction practice and servicing. 

You will learn how to build radios, using regular schematics; how to wire and solder in a professional manner 
how to service radios. You will work with the standard type of punched metal chassis as well as the latest 
development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with RF and AF amplifiers 
and oscillators, detectors, rectifiers, test equipment. You will learn and practice code, using the Progressive Code 
Oscillator. You will learn and practice trouble-shooting, using the Progressive Signal Tracer, Progressive Signa! 
Injector, Progressive Dynamic Radio & Electronics Tester and the accompanying instructional material 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio Amateur Licenses 
You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn 
how to operate them. You will receive an excellent background for Television 

Absolutely no previous knowledge of radio or science is required. The ‘‘Edu-Kit'' is the product of many 
years of teaching and engineering experience. The ‘‘Edu-Kit"' will provide you with a basic education in Electronics 
and Radio, worth many times the complete price of $22.95. The Signal Tracer alone is worth more than the 
price of the entire Kit. 





THE KIT FOR EVERYONE 


You do not need the slightest background in radio or science. Whether you are interested in Radio & Electronics 
because you want an interesting hobby, a well paying business or a job with a future, you will find the ‘'Edu-Kit'’ 
a worth-while investment. 

Many thousands of individuals of all ages and backgrounds have successfully used the ‘'Edu-Kit'’ in more 
than 79 countries of the world. The ‘'Edu-Kit" has been carefully designed, step by step, so that you cannot 
make a mistake. The ‘'Edu-Kit'’ allows you to teach yourself at your own rate. No instructor is necessary 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio ‘'Edu-Kit" is the foremost educational radio kit in the world, and is universally accepted 
as the standard in the field of electronics training. The ‘'Edu-Kit'' uses the modern educational principle of 
“Learn by Doing." Therefore you construct, learn schematics, study theory, practice trouble-shooting—al! in a 
Closely integrated program designed to provide an easily-learned, thorough and interesting background in radio 

; You begin by examining the various radio parts of the ‘Edu-Kit."" You then learn the function, theory and 
wiring of these parts. Then you build a simple radio. With this first set you will enjoy listening to requiar broadcast 
stations, learn theory, practice testing and trouble-shooting. Then you build a more advanced radio, learn more 
advanced theory and techniques. Gradually, in a progressive manner, and at your own rate, you will! find yourself 
constructing more advanced multi-tube radio circuits, and doing work like a professional Radio Technician 

_ Included in the ‘'Edu-Kit" course are sixteen Receiver, Transmitter, Code Oscillator, Signal Tracer, and Signal 
Injector circuits. These are not unprofessional "breadboard" experiments, but genuine radio circuits, constructed 
by means a Eectemienet wiring and soldering on metal chassis, plus the new method of radio construction known 
as "Printed Circuitry." These circuits operate on your regular AC or DC house current. 


A COMPLETE RADIO COURSE—NOTHING ELSE TO BUY 


You will receive all parts.and instructions necessary to build 16 different radio and electronics circuits, each 
guaranteed to operate. Our Kits contain tubes, tube sockets, variable, electrolytic, mica, ceramic and paper 
dielectric condensers, resistors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuals 
wire, solder, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis, special tube sockets, 
hardware and instructions. You also receive a useful set of tools, a professional electric soldering iron, and a 
self-powered Dynamic Radio & Electronics Tester. The ‘‘Edu-Kit" also includes Code Instructions and the Progressive 
Code Oscillator, in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You will 
also receive lessons for servicing with the Progressive Signal Tracer and the Progressive Signal Injector, a High 
Fidelity Guide and a Quiz Book. You receive all parts, tools, instructions, etc. There is nothing else to buy 
Everything is yours to keep. 











FREE EXTRAS 
@ SET OF TOOLS 


@ SOLDERING IRON 
@ ELECTRONICS TESTER 
e TESTER INSTRUCTION 
MANUAL © HIGH FIDELITY 
GUIDE ¢ QUIZZES « TELEVI- 
SION BOOK e RADIO 
TROUBLE-SHOOTING BOOK 
© MEMBERSHIP IN RADIO- 
TY. CLUB: CONSULTATION 
SERVICE * FCC AMATEUR 
LICENSE TRAINING © PRINT- 
ED CIRCUITRY °¢ PLIERS- 
e ALIGNMENT 
¢ CERTIFICATE OF 
e VALUABLE DiIS- 
COUNT —, WRENCH 
SE 





SERVICING LESSONS 


You will learn trouble-shooting 
and servicing in a progressive 
manner. You will practice repairs 
on the sets that you construct. You 
will learn symptoms and causes of 
troubles in home, portabie and car 
radios. You will learn how to use 
the professional Signal Tracer, the 
unique Signal Injector and the dy- 
namic Radio & Electronics Tester. 
While you are learning in this 
practical way, you will be able to 
do many a repair job for your 
friends and neighbors, and charge 
fees which will far exceed the 
price of the “Edu-Kit."" Our Con- 
sultation Service will help you 
with any technical problems you 
may have. 

J. Stataitis, of 25 Poplar Pi., 
Waterbury, Conn., writes: “I have 
repaired several sets for my 
friends, and made money. The 

Edu-Kit"’ paid for itself. | was 
ready to spend $240 for a Course, 
but | found your ad and sent for 
your Kit.” 


FROM OUR MAIL BAG 


Ben Valerio, P. O. Box 21, 
Magna, Utah: “The Edu-Kits are 
wonderful Here | am sending 
you the questions and also the 
answers for them. 1! have been in 
Radio for the last seven years, but 
like to work with Radio Kits, and 
like to build Radio Testing Equip- 
ment. {§ enjoyed every minute t 
worked with the different kits; the 
Signal Tracer works fine. Also 
like to let you know that | feel 
proud of becoming a member of 
your Radio-TV Club.” 

Robert L. Shuff, 1534 Mon- 
roe Ave., Huntington, W. Va.: 
“Thought | would drop you a few 
lines to say that | received my 
Edu-Kit, and was really amazed 
that such a bargain can be had at 
such a low price. 1 have already 
started repairing radios and phon- 
graphs My friends were really 
surprised to see me get into the 
swing of it so quickly. The Trou- 
bleshooting Tester that comes with 
the Kit is really swell, and finds 
thé trouble, if there is any to 
found.” 








[1 Send "Edu-Kit'’ Postpaid. | enclose full payment of $22.95 
Send "'Edu-Kit'' C.0.D. | will pay $22.95 plus postage 
Send me FREE additional information describing ''Edu-Kit 


Unconditional Money-Back Guarantee 


The Progressive Radio ‘‘Edu-Kit'' has been sold to many 
thousands of individuals, schools and organizations, public and 
private, throughout the world. it is recognized internationally 
as the ideal radio course. 

Sy popular demand, the Progressive Radio ‘‘Edu-Kit’’ is now 
available in Spanish as well as English. 

it is understood and agreed that should the Progressive Radio 
**Edu-Kit’’ be returned to Progressive ‘‘Edu-Kits’’ Inc. for any Address 
reason whatever, the purchase price will be refunded in full, 
without quibble or question. and without delay. 

The high recognition which Progressive ‘‘Edu-Kits’’ Inc. has 
earned through its many years of service to the public is due 
to its unconditional insistence upon the maintenance of perfect 
engineering, the highest instructional standards, and 100% 
adherance to its Unconditional Money-Back Guarantee. As a 
result, we do not have a single ‘ the 
the entire world. 


Oo 
0 


Name 


PROGRESSIVE “EDU-KITS" INC. 


1186 Broadway, Dept. 1496, Hewlett, N.Y. 
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radiation check on radar transmitter in Tri-State lab 


realize your dream... 
“electronic engineer” 


stallation time. Mounting brack- 


Unlock your talents through college education. 
Then promotion will not pass you by. You will 


have an exciting career and share the rewards | 


awaiting college graduates . higher income, 
rapid advancement. Important firms visit Tri- 
State campus to interview seniors. 


in only 27 months 


Bachelor of Science Degree in Electrical Engi- 
neering with either an Electronics or Power 
major also in Mechanical, Civil, Chemi- 
cal, Aeronautical Engineering. In 36 Months a 
B. S. degree in Business Administration (General 
Business, Accounting, 
Motor Transport Man- 
agement majors). Vet- 
eran approved. 


Electronic Engineers 


-xcellent opportunity for pr 
ssional gr 
T 4 





intensive program 


More professional class hours. Year-round opera- 
tion enables you to save time, money .. . start 
earning the salary of a college graduate much 
sooner. Enrollment limited. Beautiful campus. 
Well-equipped labs. Modest costs. Enter March, 
June, September, January. Write J. G. Mc- 


Carthy, Director of Admissions, 2429 College | 


Avenue, Angola, Indiana, for book “Your Career 
in Engineering and Commerce” and Catalog. 














ON THE MARKET (Continued) 


> eee 
Simple installation. Radio con- 
trolled (200-400-ke band). 
Transmitter sends out 2 radio 
frequencies interlocked with 
an audio frequency; door opens 
only when both rf signals are 
equal in strength. Paxton 
Products, 929 Olympic Blvd., 
Santa Monica, Calif. 


GARAGE-DOOR OPERATOR, 
Genie 400. Requires 50% less in- 


ets preattached and assembled. 
%-hp motor. — Alliance Mfg. 
Co., Alliance, Ohio. 


TUBE TESTER, model 3414. 
All switch settings can be made 
before warmup  ffor_ speed. 


Burned-out tubes rejected in- 
stantly. New rapid neon-indi- 
cator short test. Continuity test 
circuit also tests appliances for 
shorts or opens. Nonobsolescence 
design.—Triplett Electrical In- 
strument Co., Bluffton, Ohio. 
ELECTROLYTIC SUBSTI- 
TUTOR, Sencore Electro-Sub 
model ES 102. Substitutes in 
any circuit operating at 2-450 


mectee ~~ sue 


volts. Capacitance range in- 
cludes 10 separate electrolytics 
from 4 to 350 uf. Surge-protec- 
tor circuit prevents arcing and 
healing of intermittent capaci- 
tor being paralleled. Service 
Instruments Corp., Addison, Ill. 

TUBE CHECKER KIT, 
Knight-Kit 400. Checks for fila- 
ment continuity, shorted ele- 


ments and cathode emission of 
400 tube types. Compact and 
portable; weight 5% pounds. 
Selector slide switches. Flip 
cards. 7- and 9-pin miniature, 
octal and loctal sockets.—Allied 


Radio Corp., 100 N. 
Ave., Chicago 80, Ill. 


Western 


TUBE TESTER, self-ser\ 
model A-1000F.. Fully tests pra 


tically all tubes now in use 
tests auto radio vibra 
0Z4 tubes, fuses and a I 
Single “test” button American 
Scientific Development Co., Bx 
109, Redlands, Calif. 

V7 odel 


checks capa 


R-C BRIDGE, 
Portable tester 


tances of 10 uuf to 2,000 
4 ranges, 0.5 ohm to 
in 4 ranges; 
leakage, reactance ratio be 
any 2 capacitors, inductor 
resistors. Capacitor test volt 
continuously variable 0—50( 
dc.—Pyramid Electric Co., 
Hudson Blvd., North Ber 
N. J. 


200 me 


tests 


capacit 


VOLTOHMYST KIT, 
WV-77E. Measures ac rms fr 
0.1 to 1,500 volts: de fro 
to 1,500 volts; peak to peal 
from 0.2 to 4,000 volts; r« 


ance values fron 
1,000 megohms 
divider network resisto 
Electron Tube Div., 
N. J. 


AM-FM TUNER, modé« 
085-ER. Etched wiring i 
and PAC units used. 2 if stage 


limiter, Foster-Seeley disc 
inator; afc. Erie Resistor 
Corp., 644 W. 12 St., Erie, P 


NEW AUDIO LINE. Mode 
98 FM-AM radio (shown 
tures rf amplification on 
FM and AM, 4 


age, 2 if stages 


RADIO-ELECTRONICS 





ON THE MARKET (Continued) 


rear-mounted speaker, built-in 
antennas. Also available: tun- 
ers, amplifiers, speakers’ in 
matching cabinets. — Blonder- 
Tongue Laboratories Inc., 9 
Alling St., Newark 2, N. J. 


COAXIAL SPEAKER, CA- 
12A, 12-inch. Range 35-20,000 


cycles. Inductor-capacitor cross- 
over network at 2,000 cycles. 
Elliptical tweeter. Rated at 40 
watts, average program mate- 
rial.—Sonotone Corp., Elms- 
ford, N.Y. 


EXTENSION SPEAKER. 
Compact cabinet, 50-foot cable, 


clips. No special tools required. 
—Hank & Bert, Box 8338, Den- 
ver 10, Colo. 


ERASE HEADS, double-g¢ >, 


for magnetic tape equipment, 
Model ME-100 is 2-track head; 
SE-50, 4-track stereo; SE-100, 
2-track stereo. All produce 56- 
db erasure. — Nortronics Co., 
1015 S. 6 St., Minneapolis 4, 
Minn. 

RECORDER MIKE, model M- 
150. Replacement unit for tape 
recorders. Output —44 db. Range 
30-10,000 cycles. Crystal type. 


_ 
5-foot shielded cable.—Astatic 
Corp., Conneaut, Ohio. 


TAPE RECORDER KIT, mod- 
el TR-1A. Tape deck; 2-speed, 


belt drive unit. Response 50- 
5,000 cycles within 2 db at 7% 


tains cleaning solution, applica 
tor pad, dusting pad. Solution 
removes static charges. Velvet 
pads have pile sheared to match 
.045-inch groove depth of stereo 
dises—Waleo Products Inc., 
60-RE Franklin St East 
Orange, N. 


HI-FI CABLE KIT, HK 


36-inch shielded cable with 


phono plug and pigtails, 18-inch 
shielded cable with 2 phono 
plugs, double phono jack adapt 
er, phono plug adapter, in plas 
tic box.—Anchor Products Co., 
2712 W. Montrose Ave., Chicago 
18, Il. 


STEREO TUNER KIT, Heath 
kit PT-1. 16-tube AM-FM com- 


bination. 3 circuit boards. Pre- 
wired, prealigned FM front end. 
Built-in AM rod antenna, Tun- 
ter; afc. Flyheel tuning. 
1 FM circuits can be used 
iltaneously. Cathode-follow- 

outputs with individual level 
yntrols. Variable AM _  band- 
width 10-ke whistle filter. 
Tuned-cascode FM front end. 
FM age and amplified ave for 
1M. Silicon diode power supply. 

Heath Co., Benton Harbor, 
Mich 


STEREO ENCLOSURE, 217- 


D speaker stereo in single 


AM at 


feet wide. Speakers 
160° deflection of 
nches high, including 
legs. Walnut, mahogany, 

blond r unfinished _ birch. 
artley Products Co., 521 E. 

lf 3t., New York 51, N. Y. 

STEREO ENCLOSURE, Cata 
'SE-1, for bookshelf or 
use in limited space. Takes 
ixial speaker or 8-inch 


laminated, high-efficiency type 


<3 


ips. Single-control lever oper- 
ation. Electron-ray tube record- 
ing-level indicator. Separate 
erase and combination record/ 
playback heads. — Heath Co., 
Benton Harbor, Mich. 


RECORD CLEANER KIT, 
Stereo/Hi-Fi Discleaner. Con- 





Yes, you get this big, brand new book, “150 
Radio-Television Picture Patterns and Dia- 

grams Explained”, absolutely FREE! Complete 

11x22” Schematic Diagrams on leading models 

Radio and TV Sets help cut your servicing 

time. Easy-to-read, large 8%x11” pages, with full instruc- 
tions on how to use the diagrams. A st” in every 
repair kit. You get this book as a FREE Gift for asking to 
see Coyne’s new 7-book set, “Applied Practical Radio- 
Television”! 


At Last! Money-Making "Know-How" 


On Transistors, Color TV and Servicing / 
Coyne’s great 7-volume set gives you all the 
answers to servicing problems—quickly! For e 


basic ‘‘know-how” that’s easy to understand 
you'll find everything you want in Volumes 1 to 
5 on over 5000 practical facts and data. Every 
step from fundamentals to installing, servicing 
and trouble-shooting all types of radio and TV 
sets. So up-to-date it includes the latest on 
COLOR TV and UHF. All this plus Volume 7— 
TRANSISTOR CIRCUITS—the most complete 
book ever published on the applications of tran- 
sistors in electronics. New! Set has colorful de- 
sign, washable covers. 





SEND NO MONEY! Just mail coupon for 7-volume set on 7 days free trial. 
We'll include book of 150 TV-Radio Patterns & Diagrams. If you keep the 
set, pay $3 in 7 days and $3 per month unti 7.25 plus postage is paid. 
(Cash price, only $24.95). Or you can r > library at our expense in 
7 days and owe nothing. YOU BE THE 


5 Years 
Of Valuable eturn the 
JUDGI Either way, the book of 
TV-Radio Patterns is yours FREE to keep! 


Supplements — : 
Offer is limited. Act NOW! 


With your set you also 
get Coyne’s annual Sup- Educational Book Publishing Division 

' wy pelhg Ry 3 | COYNE ELECTRICAL SCHOOL, Dept. 29-T! 
EXTRA! 868-Page TV Cyclopedia Included! set up-to-date on every- 1501 W. Congress Pkwy., Chicago 7, Ill. 

For speedy on-the-job use, you also get Vol. 6—famous thing that will be new YES! Send 7-Volume “Applied Practical Radio-T 
Coyne CYCLOPEDIA. Answers problems on servicing, in radio, television, ] per your offer. Include TV-Radio Patter 
alignment, installation, ete. in easy ABC order. Use electronics and elec- 
this 7-volume TV-RADIO LIBRARY FREE for 7 days; tricity. 

get the Servicing Book FREE! 


r 7 days FREE TRIAL 
"REE 


| CORIO scecsscsestenieiiecteennsnen Age wien 











| IID ssninsiccsetsntmnesnssnes 
TY cicliiclansasiatniieaniteibcibieais Zone State 


: | Where Employed . 
; (0 Check here if you want library sent C.0.D. You pay postman $24.95 plus c.0.D. 
| ~ postage on delivery. 7-day money-back guarantee 
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ON THE MARKET (Continued) 


woofer and tweeter. Legs in- ers Inc., 80 S. Kensico Ave., tapped for 4-, 8- and 

cluded.—Argos Products Co., White Plains, N. Y. speakers. Dual ganged 

310 Main St., Genoa, Il. treble and loudness contré 
SPEAKER BAFFLE, model “s “Mana balance control, mode 

STEREO SPEAKERSYS- DFI 8. Nonresonant Fiberglas ax ‘}) ‘e) .— 

TEMS, Stereorama series. 30° in folded infinite ceiling baffle. re) => 

angular separation in single May be mounted on ceiling or Berard 


i oo a both channels and balance con- 
:  - trol. Ceramic stereo phono cart- 
. . ridge included.—Bard Record 


Co. Inc., 66 Mechanic St., New 
Rochelle, N. Y 


’ <= a BASIC STEREO AMPLIFIER _!ector switches.—Quality Elec- 
: KIT, KT-310. May be used as es Inc., 319 Church St 

contemporary enclosure. May be atop pees. for ae —_ dual 18-watt stereo amplifier, “&¥ York 13, N. Y. 
used with 12-watt amplifier. tions. oice of 2-tone color ae 
Choice of woods. Stereorama II] combinations.—Fourjay Indus- = STEREO AMPLIFIER, 
combines 2 Frazier Mark I] tries, 2360 W. Dorothy Lane, 2-channel, inverse feedba 
speaker systems. Stereorama I Dayton 39, Ohio. a —_ ry Ph per channe 
ses F’-8-3X Black Box systems. . } . nput V.o to volt for cera 
we Le lateenations! Elec- STEREO PREAMP control 4 ev. cartridge, tuner or tape. ‘ 
tronics Corp 2649 Brenner Dr., center, Knight KN-700A. Sepa- b 7 input impedance, 8-10 ohms 
Dallas 20 Tex. So i j put impedance. Individua 


STEREO WOOFER, model C- 
12SW, 12-inch. Dual voice coil 
Ps 36-watt mono amp or as 2 sep- 
arate 18-watt mono amplifiers. 
rate bass and treble controls Dual inputs, each with separate 
for each channel. 10 inputs (5 volume control. Speaker output 
pairs), all controlled from front impedances of 4, 8, 16 and 32 
panel. De on all tube heaters. ohms. Input sensitivity 0.45 volt 
Provision for remote control. per channel for full output. Re- 
, Response 20-20,000 cycles +1 sponse 35-30,000 cycles + % db and volume controls 
eliminates need for isolation qb. Hum level 55 db. below full at 18 watts. Harmonic and IM_ channel. 3 tubes plus silicor 
network or control filter when output on tape channels, 60 db distortion below 1%. 7 tubes in-_ tifier. Also avilable: SA Ni 
used as single bass speaker for below on magnetic, 80 db on cluding rectifier—Lafayette Ra- stereo amplifier Continental 
stereo system. 1%-lb. Alnico 5  auxiliary—Allied Radio Corp., dio, 165-08 Liberty Ave., Jamai- Manufacturing Inc., 1612 ‘ 
magnet. Response 40-6,000 cy- 100 N. Western Ave., Chicago ca 38, N. Y. fornia St., Omaha. Nel 
cles overall. Built-in adjustable go, Il. 
response limiter can be set for STEREO AMPLIFIER KIT, STEREO AMPLIFIER, M 
700-, 2,500-, or 5,000-cycle cutoff STEREO CONVERTER. Con- Qual-Kit model STA-24. Stereo “Torulf” SA-2¢ 1 watt 
to suit requirements of most tains phono oscillator to use any preamp and dual 12-watt stereo put. Includes preamp. Out; 
tweeters. Power rating 25 watts broadcast-band radio for second amplifiers or single 24-watt impedance 4 ohms each chan: 
integrated program. Impedance’ channel of stereo system with- mono amplifier. Williamson type Tuner and phono input pe 
8 ohms.—University Loudspeak- out wiring. Volume controls for with special output transformers ance 470,000 ohms. Input ser 








ELECTRONIC FIELD ENGINEERS 
FIELD SERVICE TECHNICIANS 


Act fast for new, challenging assignments in U.S., Europe, Mediterranean, Far East, 
; Alaska, Iceland and South America... including openings in 


SPACE EXPLORATION PROGRAM™M 
ELECTRONIC FIELD ENGINEERS FIELD SERVICE TECHNICIANS 


Engineering degree or equivalent experience Technical school, plus three years experience 
in electronic systems required. required. Military service acceptable. 


EXPERIENCED IN RADAR, GROUND COMMUNICATIONS, COMPUTERS, GCA 


Obtain these advantages: ¢ Prestige of representing the leader in its field e Opportunity for 
professional development and advancement e Excellent salary e Liberal field allowance 
e Both U.S. & overseas assignments 


Drop usa so price outlining your education and (] . 

experience. Mail replies to Mr. O. A. BowMAN yy /, y oS 

Dept. V, FreELD ENGINEERING. : Oo 10 
DIVISION OF BENDIX AVIATION CORP. 


“Our Laboratory... the Universe” Owings Mills, Maryland 
ata OREN eg Ora ee ne ae 
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signed for insertion and re- Ate les. Less than 0.5% harmonic 
ae moval of C washers and retain- SeJUTS A STAPEE distortion at rated power out- 
gee ing rings on tuners, detents, hive © nal : ; : it H. H. Scott, 111 Powder 

ae id control and switch shafts, etc. {ill Rd., Maynard, Mass. 
a Silver Print and Copper Print 


oa —— are new compounds for repair- Rdemge, TAPE RECORDER, 


Continental, Twin-track, 
t. Push-button con- 
Response 40-16,000 cycles 


ing and touching up printed cir- 
cuits around eyelets, parts, etc. 
tivity 0.2 volt for rated output. —Walsco Electronic Mfg. Co., 
Response 50-15,000 cycles +1 100 W. Green St., Rockford, Ill. _ 
db. Treble cut type tone con- POWER-SAW KIT, model staple lifter—Arrow Fastener « a 
—, Hum -_ =< = db be- 505K. Contains model 505 Uni- Co., 1 Junius St., Brooklyn, N.Y. $a : 
ow 2-watt level—Mark Simp- — : \ #2 -* 
son Mfg. Co. 32-28 49 St., Long cee SeerTes, Eeeht =e = \ ' 
Island City 3, N. Y. S750. To Contre wheres tye ig 
ACRYLIC-CASE METERS tems poe two — ampli ¥ 
“Xe w i Ve 7 hers rated up to 12-watts each. 
Clear plastic-case meters which Installed Sie col speakers and 
can be painted to match any ~~ 3. ; amplifiers the unit controls: bal- at ip 50-12,000 cycles at 
ance, volume, phasing, channe M4 6,000 cycles at 1% 
ts for recording from 
microphone and 
versal power saw in heavy i eously a as ce, 
gauge metal kit with 5 assorted S vith 1al preamps, one power 
blades. Can be used as rip, jig, © ior ack Ge dee 
cross-cut, coping, scroll, keyhole | “ aad amplifier a ely 
and hacksaw. Wen Prod- Eyl ol ond channel speaker available 
ucts Inc., 5806 Northwest Hwy., = = j a ae te No th ro s 
colo- equipment by spraying Chicago 31, Il. = ey pe ane 
with acrylic lacquer. Model 25- PHONO PIN-PLUG, Grip-A- reversal ; iv. 23 f 
ee Breda ws 2 ; Lt b eversal and selection of stereo P1 Div., 230 Duffy Ave., 
tT y uae someoantt te Lip model PPP-1. Finger-grip oy mono.—Allied Radio Corp., Hick e, N.Y 
LP, 4%-inch rectangular.— : 100 N. Western Ave., Chicago, Ill. MODULE TYPE CABINETS 
PACE Electrical Instruments POWER AMPLIFIER, model for | ponents. Equipment 
Co., 70-31 84 St., Glendale, N. Y. 250. Rated at 40 watts, 80 watts ! r cabinets measure 
SERVICING AIDS. C-ring instantaneous peak. Flat fre- eit r 36 inches wide, 29 
servicing tool (shown) is de- 7 47 ¢3 quency response from 12-—40,000 h and 16 inches deep. 


ng to accommodate 


L , Mi ‘ 
has A ope i fie tuner, turntable or 
| \t ar 4 ; ; tar ] k ¢ 9 

Eh = 


ican P hillips Co., High Fidelity 


lip permits removal of plug eck and associ- 
without pulling on cable-—DeRo : aa hi at nt. Mahogany o1 
Electronics, 134 Nassau Rd., nish.—Sherwood Elec- 
Roosevelt, N. Y. . tronic Labs., 4300 N. California 
STAPLE GUN-KIT, T-50 Con- ¢ : Ave ago 18, Ill. END 
tains heavy-duty gun-tacker, . 
screen, wire and window shade pecifications on these pages are 
attachments, 5,000 staples and rere” Gate 











Tew TV SERVICE CRADLE NEW-“QUAD” 
SPEEDS REPAIRS - BRINGS Tbe powered 4 way 


BIGGER SERVICE PROFITS Amplifies T.V. and F.M 


UNMISTAKABLY - prea ats 


75 ohm co-ax. 


THE FINEST NAME 
IN COMMUNITY TV 


COMPLETELY NEW CIRCUIT 


“SUPER-30” BROAD 
BAND AMPLIFIER 


*Untuned toroidal transformer coupling 
between stages eliminates alignment 
problems throughout life of amplifier. 


Circuitry incorporated in the Super-30 
provides a unit no more critical than 
@ good quality audio amplifier. 
@ Correct matching over whole 
range, no smears or ghosts from 
standing waves. 


PAYS FOR ITSELF WITH LABOR ” pg t Ry S. Se wares 
SAVINGS ON FIRST FEW JOBS 


@ 27 db gain, only $56-50 

TEL-A-TURN ends in-repair damage, propping U.S. dealer net. 
and struggling with hard to handle TV chassis. 
Holds sets up to 200 Ibs. and 9” to 25” wide. Places 
évery component in sight and reach. Built-in 
speaker, Outlets, cheater cord, pilot light and 


switch. Stand and bench models. Ideal too for 
servicing record changers, amplifiers and other BENCO aL eyed ay 
electronic equipment. See TEL-A-TURN at your —— 


jobber or write today for free details. Dept. RE-29. aba Zhyle),'| ASSOCIATES LID. Name 


Address 
ROGER MANUFACTURING CO 27 Taber Rd., Rexdale, City State or Prov 
LINDSEY, OHIO, U.S.A Ontario, Canada 


FEBRUARY, 1959 


*Patent pending. 


$ 








NOW READY! McGraw-Hill’s New 


Train-Yourself Course! 6 sic 
VOLUMES 


Including 
HOME Course 
OUTLINE; 


RECORD CHANGERS 


RIGHT AWAY 


AT LAST—at Amazing LOW COST—The 
Most Complete TV-Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily— 
Make GOOD MONEY, Full or Spare Time 


FTER 10 YEARS OF 
PREPARATION 
McGraw-Hill’s new 6- 
Volume Course brings Repairing — 566 pages 
you everything you need 700 pictures, diagrams. 
to know to ‘cash in By John Markus, Fea- 
on the TV-RADIO boom ture Ed Electronics 

Over 2,350 pages of Magazine. 
money-making know- @ Practical Radio Serv- 
how’’ by top factory en- icing 599 pages. 473 
gineers and electronic illus. By William Mar- 
experts. THREE giant cus, Alex Levy, Elec- 
REPAIR MANUALS tell | tronic. Training Ex- 
and show how to FIX perts 

every trouble the easy , . 
way. TWO TROUBLE- © Profitable Radio 
SHOOTER MANUALS Troubleshooting — 330 
tell exactly WHERE to | pases, 153 ‘how-to”’ 
begin, WHAT tools to | ous alex Levy 

use, HOW to increase scothgcey _ 

your professional speed © Profitable TV Trouble- 
Complete Home Study shooting Short-cuts to 
Volume guides you every spot and fix every 
step of the way, elle | eee Beriee Con: 
a A phy A rm sultant, General Elec. 
uild up you ‘ Company 


ness, full or spare time. aig 
© Repairing Record 
BIG MONEY Changers — 278 pages 
Spare or Full Time a a are, By 
Sugene Ecklun sng. 
No previous training 
needed. NO complicated | DUMont Lab., Inc. 
formulas. PLAIN ENG- O Complete Home 
LISH, pictures and direc- Course Outline — How 
tions cover ANY kind of to get the most out 
job on EVERY set—tubes ef your Course. By 
circuits, speakers, new John Markus 


a-c/d-c portables, Color 
Fr EE THREE Valuable Re- 





PARTIAL CONTENTS 
@ Television and Radio 











TV, even what to charge 
jor typical jobs! 
SEND NO MONEY pair Aids TV, RADIO 
Try Course 10 days and CIRCUIT Detect-0-Scopes 
FREE oc“ pay shipping!) Total Retail Value $3.00 
If you don’t agree it can 
get you started in FREE—THREE amaz- 
money-making repair busi- ing DETECT-O-SCOPE 
ness return it, pay Charts. TV and RADIO 
nothing. Otherwise keep it. Scopes enable you to 
Earn while you learn; and spot tube troubles in a 
jiffy. CIRCUIT Scope 
Spots circuit troubles. 
Make fix-it jobs easier, 


pay the low cost on easy 
terms. Mail coupon NOW 

faster. ALL THREE 
(worth $3) FREE, 


McGraw-Hill Book Co., 
Dept. RE-2, 327 West 
41st St., N. Y. City 36. 





f= | THIS COUPON SAVES You $11.85 [> = 4 


McGRAW-HILL Book Co., Dept. RE-2 
327 West 4ist St., New York 36, N. Y. 

Send me—postpaid—for 10 days Free Tria the 
6-Vol. McGraw-Hill TV, Radio and Changer 
Servicing Course. If okay, I'll remit only $4.95 
in 10 days; then $5.00 monthly for 5 months 
(A total saving of $11.85 on the regular price of 
the Course and Detect-O-Scopes.) Otherwise, 
I'll return Course in 10 days; pay nothing 

ALSO send FREE (to KEEP whether or not I keep 
the Course) the 3 Tv, RADIO, and CIRCUIT DETECT- 


! 
! 
| 
l 
| 
: O-SCOPE CHARTS,—-total value $3.00 
l 
! 
! 
! 
L 





NN cnstnitemnnniinnenininieintion . engnecsenqenemprnnaes 
(Please Print Cle 

Address. — , ponncsian 

Zone No 

City ‘ ite (if any) State.... ; 

CHECK HERE if you prefer to enclose first 

payment of $4.95 with coupon. Same easy pay 

plan; same 10-day return privilege for full re- 


tund RE-2 
a 
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NOTEWORTHY 








TWO REFLEX RECEIVERS 


Two reflex trf circuits that have be- 
come popular in England are shown in 
Figs. 1 and 2. The first was described 


in Practical Wireless and uses one tube, 


Two rf pentodes are again used both 
as rf and push-pull output 
SP61’s are high-gain rf pentodes, some 
what similar to 6AC7’s but with a 


stages 











100 joyef 
or 





#500 apt 




















6.3V 


an ECL80, which is a triode and output 
pentode in one envelope. The pentode 
section is used as an rf amplifier and 
the triode as a detector. The output 
from the detector is fed back to the rf 


umhos). If 
the 
detector 


470,000 ohms 


gm of 8.5 ma/v (8,500 
6H6 is used in place of 
diode, the 100,000-ohm 
should be increased to 


A. W. J. March 


IN34 
OR EQUIV 


crysta 





SP6I(2) 
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section and used as the output tube. 
The circuit’s performance is equivalent 
to that of the usual three-tube trf 
midget receiver. 

The second receiver was shown in 
Wireless World and is slightly more 
novel as it has a push-pull output. 


n 


(The European type tubes used i 
these circuits may be obtained 
Amperex Electronic Corp., 230 Duffy 
Ave., Hicksville, L. I., N. Y., Interna 
tional Electronics Corp., 81 Spring St 
New York, N. Y. and from distributors 
of European radios.—Editor) 


irom 


AUTOMATIC BRIGHTNESS 
AND CONTRAST CONTROL 


An interesting automatic 
ness and contrast-control circuit is 
used on the latest models of German 
Metz television receivers. A somewhat 
simplified version is shown in the 
diagram. It shows the video amplifier 
and the horizontal output tube—the 
first providing the video signal and the 
second a negative bias—and a double 
triode which is used in the automatic 
circuit. 

Vi1-b is the contrast control tube, 
a variant of the familiar keyed-tube 
circuit, with its cathode tied to the 
cathode of the video amplifier. Its 
plate is fed by pulses coming from the 
flyback transformer. Its cathode re- 


bright- 


ceives the video signal. The age voltage 
developed on its plate can be adjusted 
with contrast pot R1. 
also controlled by the grid bias, which 
is obtained from the negative voltage 
on the grid of the horizontal output 
tube through the resistance of a sel 
enium photocell. This cell measures the 
ambient light in the room and _ in- 
creases the grid bias as the ambient 
light decreases. As a result, the con 
trast setting for the receiver is auto 
matically adjusted to suit room light 
ing conditions. 

Vi-a receives a fraction of the video 
signal at its grid, and works as a grid 
detector. The de plate voltage is applied 


However, it is 
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-—-DX-16 Super Deluxe TV KIT— 


70° or 90° —operating all 17”, 21”, 24” and 27” PICTURE TUBES 
*< NEW IN DESIGN—Mounts Horizontally, Vertically 


Produces a 16-Tube Chassis with 30-Tube performance. 
Latest Intercarrier Circuitry and Multi-section Tubes. 
Standard Neutrode Tuner for Selectivity & Fine Definition. 
5 Microvolts Sensitivity (20V peak to peak at CRT grid). 
Fast Action AGC for Drift Free, Steady and Clear Pictures. 

8 Hi-gain Video I.F. Stages for fine Contrast and Details. 
AGC Level Control, for adjusting reception to signal area. 
All Video and I.F. Coils factory pre-aligned and tuned. 
Large 250ma Power Transformer for dependable service. 
12” Speaker or Twin-cone 6” x 9” Speaker. 


Includes LIFE-SIZE step-by-step Building Instructions 
COMPLETE KIT with SET of WESTINGHOUSE TUBES 


Most Up-To-Date and Practical Course in Television 
6CB6 and 6U8, 6TS, 6C4, 12BH7, 6SN7, 6BO6, 6W4, 1X2B, 5U4 
RT) date. Cine ts 


’ $79.97 
6BN4 and 6CG8 included in the Tuner (less ¢ 


\ Also sold on EASY-PAYMENT-PLAN—buy LIFE-SIZE Instructions $9.49 and buy Parts as you build. j 


2 ee ob oe ob oot 


e s é 


Shipping weight 40 Ibs. 


6K6, 





(~ Westinghouse ALUMINIZED PICTURE TUBES > 
BRAND NEW in Factory Sealed Cartons—With a Full Year Guarantee 


17°: at wf 21 
I 22 


if 21ALP4A 
21 AMP4A 
Ptr 
1EP. 
pan 


seaur. 


24craa 3°48 99 
BUILD ows CABINET any TW CHASSIS 


Comparable to the type that Top Mfrs. use on high priced TV sets. 
CABINET KIT with 90% of the job done, includes— 
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- 
rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC. 
And EASY-TO-FOLLOW ASSEMBLY INSTRUCTIONS 
Front, — and Sides supplied in a beautiful Piano Finish e Knob panel 


undrilled @ For matching Mask specify type or number of CRT used 
Same price— Mahogany, Walnut or Blond. (Shipping weight 36 Ibs.) 


21° CABINET KIT... 2». 2°24" 


«Beal ALL ATIONS Inc mates Mack. 1" $47-45 | 24” o 27" $99. 97 








8392 24" 


2 
ate 
21 


A 
27 eer 14", 








FRONT SECTION 
Only 


for WALL 
Safety Glas 





als and Illu 
ready to install—in Mahogany, Walnut, 


458) 


Complete as pic 


PULSE KEYED AGC 7 


,» most accurate and the easiest Kit 
to install—in any make TV RECEIVER Com- 


Blond or unfinished 


(ome TV CONVERSION KIT 





Convert any Size, any make TV RECEIVER 
to operate the 24” or ANY 90° PICTURE TUBE. 


COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of 90° YOKE & 18kv FLYBACK, 
30kv FILTER, 6AX4 TUBE, BRACKETS, WIDTH 
CONTROL, CONDENSERS, RESISTORS, ETc. 
Your | 5: 98 List Price $39.75 

Price Incl. CONVERSION MANUAL with 


Step-by-Step Instructions & Diagrams 
16” x 20” - -$2.94 201/," x 25” 


$49.97 
18” x 22/2" 5.16 ai"'s 26" 5 Similar Kit for any 70° crrt...513 fi 


STEREO — Selected as BEST for Quality, Performance & Price 


$98 DeWald +M-1000 ‘AMBASSADOR AM-FM TUNER" both Stereo & Monaural 

$98 DeWald +M-1200 "CONCERTO 30-WATT AMPLIFIER" both Stereo & Monaural 

$59 BASS REFLEX CABINET for 12” or 15” Speaker, in Mahogany, Walnut or Blond .......... 

$28 12” HI-Fi UNIVERSAL TYPE SPEAKER woofer & tweeter range 50 to 15000 cps 

$49 DELUXE VM 4-SPEED RECORD CHANGER incl. Cartridge plays all Stereo & Monaural .... 

$332 "COMPLETE PACKAGE DEAL"' includes ALL FIVE ITEMS as shown above. . for only ‘sits 


TUBULAR CONDENSERS —85C ror Quatity—tqually as good for Radio or TW work. 
-0047-400v, .01-400v, .02-400v, .047-400v, .001-600v, .0047-600v, .01-600v, .02-600v 

-1-400v, .25-400v, -47-400v, .047-600v, .1-600v, .25-600v, -001-1000v, . 0 

.035- 1000v, .047- -1000v, -1-1000v, .015-1600v, .03-1600v, .001-6000v, .005-6000v 


ELECTROLYTIC CONDENSERS —85°C i-sov, 1-150v, 2-450y, 5-150v, 8-150v. 


20/20-150v, 50/30-150v, 40-150v, 10-450v, 20-450v, 30-450v, 40-450v, 60-450v, 80-450v 


CARBON RESISTORS — Regular factory stock in Stackpole, 1.R.C., Speer, etc. 


V2 WATT 10% 10, 39, 47, 100, 120, 150, 270, 330, 390, 470, 560, 680, 820, Ik, 18000..... 
V2 WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33k2. 

V2 WATT 10% 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, ee 180k, 220k, 270k, 330k2.. 
V2 WATT 10% 390k, 470k, 560k, 680k, 820k, 1.5, 2.2, 6.8, 10, 15 MEGOQ.. 
1 WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, “680, 820, ik, 1800, 2700, 47000. 
1 WATT 10% 6800, 10k, 15k, 22k, 27k, 33k, 3%, 47k, 68k, 82k, 150k, 470k, 680k°. ee 
2 WATT 10% 3.9, 18, 22, 82, 100, 180, 2200, 4700, 6800, 8200, 18k, 22k, 100k, 470k2. 


CERAMIC CONDENSERS 1, 2, 3, 5, 6, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 200 mmr .... 
CERAMIC CONDENSERS 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, 5k, 6800, 15k mmf .... 3¢ ea. 
MICA CONDENSERS 5, 25, 50, 60, 68, 75, 100, 120, 150, 220, 270, 390, 470, 510, 10k mmr.. 3¢ ea. 
MICA CONDENSERS 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, 6k, 6800, 8k, 10k mmr . 3¢ ea. 


piete—including GAUG Tube & Instructions 


TV PLASTIC OPEN MASKS 


21”—Rectangular 18” x 22!/," 
24”—Rectangular 21" x 26” ee-00s 


27" —Rectenguler 21” x 26” 
On 21” specify type number of CRT used 


TV SAFETY GLASS in HANDY SIZES 

















-19¢ ea. 


a ea. 
2¢ ea. 
. 2¢ ea. 
. 2¢ ea. 

3¢ ea. 
. 3¢ ea. 
4¢ ea. 


3¢ ea. 


BROOKS RADIO & TV CORP., 84 Vesey St., pept.a,New York 7,N.Y. 


FEBRUARY, 1959 


“ONE DOLLAR..: 


As much as $!5 worth — Everything Brand New 
and sold to you with a money back guarantee 
ON ANY ORDER 


DEDUCT 1 % OF $10 OR OVER 


(ON THESE DOLLAR BUYS) 


Plus a FREE SURPRISE PACKAGE 


0) 50 ~ ASST. TERMINAL STRIPS 1. 2. 3 


Zs 


$15—-' 


‘JACKPOT’ TELEVISION PRES. 
1—RCA 70° 5 


FLYBACK TRANS. =< 
1=-$11 TODD 60° SEPLSS TION YOKE. 
4-RCA TUBES va ITA... $1 
10 — TV CARTWHEEL CONDENSERS | 
40 — ASST. PRECISION RESISTORS best 
35 —- ASST. DISC CERAMICS best nu 
2 —- ELECTRIC MOTORS 114 volt, 10 

_}1=—5” PM SPEAKER ainico #5 magnet. ....... 
20 — TUBULAR CONDENSERS os 
20 — TUBULAR CONDENSERS 
100 — ASSORTED FUSES ' vnee eo 
100 — ASST. ‘2 WATT RESISTORS: me 5 
70 — ASSORTED 1 WATT RESISTORS 5 
35 —- ASSORTED 2 WATT RESISTORS«some 5 
50 - ASST. TUBULAR CONDENSERS........ 
10 — 6° ELECTRIC LINE CORDS with piu 
5 —- TV CHEATER CORDS h both plugs ..... 
4-—50' SPOOLS HOOK-UP WIRE 4 color 
50 — STRIPS ASST. SPAGHETTI best six 
100 - ASST. RUBBER GROMMETS best wd 
100° — TWIN LEAD-IN WIRE 300° heavy duty . 
50° — FLAT 4-CONDUCT. WIRE many purposes . 
25'— INSULATED SHIELDED WIRE... ° 

| 1=$7 INDOOR TV ANTENNA bi-cain 3 section .$1 
50’ —- ANTENNA ROTOR 4-CONDUCT. WIRE.$1 
20 —- ASST. TV KNOBS, ESCUTCHEONS, Etc.$i 
3 —- ASST. TOGGLE SWITCHES spst, dpat, ete. $1 

() 15 = ASST. ROTARY SWITCHES $15 worth,...$1 

_) 100‘ — FINEST NYLON DIAL CORD best size... 
200 — SELF TAPPING SCREWS #8 x 1%” 

35 — ASST. RADIO KNOBS screw an a push-on... 
100 — KNOB SPRINGS standard " 
100 - ASSORTED KNOB SET- SCREWS 
25 —- ASSORTED CLOCK RADIO KNOBS 
600 — ASST. H'DWARE screws, nuts, rive 
50 - ASST. SOCKETS noval and miniat 

20 — ASSORTED TUBE SHIELDS best sizes..... 
50 —- ASST. MICA CONDENSERS «ome in 50%. .$1 
50 —- ASST. CERAMIC CONDENSERS eeee 
10 —- ASST. VOLUME CONTROLS tess cing oe 

5 — ASST. VOLUME CONTROLS with switc 

100 — VOLUME CONTROL HEX nese. 

20 — ASST. PILOT LIGHTS popular tyy 
10 = PILOT LIGHT SKTS. bayonet type, 


x 1 


ts, etc., 


4 lug... 
10 —- ASST. RADIO ELECTRO. CONDENSERS.$1 
5 - ASST. TV ELECTROLYTIC CONDENSERS.$1 
25 —- ASST. MICA TRIMMER a -$1 
2 - ELECTROLYTIC COND. 10/40 -$1 
30 —- FP CONDENSER MOUNTING WAFERS. -$1 
3 —- ELECTROLYTIC CONDENSERS 80.450 $1 
3 — ELECTROLYTIC COND. 10-150 
10 — HV TUBULAR CONDENSERS 0001-60001 

_] 10 - HV TUBULAR CONDENSERS .005 
35 —- MICA COND. 20-100 mmf & 15-270 mmt 
35 —- MICA COND. 20 =470 mmf & 15-680 mmf 
35 —- MICA COND ~820 mmf & 15-1000 mmf .... 
35 — CERAMIC COND. 20-5 mmf& 15-10 mmf. .. . 
35 —- CERAMIC COND. 20-25 mmf & 15-47 mmf... 
35 —- CERAMIC COND. 20= 56 mmf & 15-82 mmf... 
35 — CERAMIC COND. 20-100 mmf &15-150 mmf . . 
35 — CERAMIC COND 70 mmf & 15-470 mmf . . 
35 — CERAMIC COND. 20-1000 mmf & 15-1500 mmf . 
35 — CERAMIC COND. 20 - 2000 mmf & 15-5000 mmf . 
50 —- 100°) 2 WATT RESISTORS 5%.......- 
75 — 470K) 2 WATT_RESISTORS 10% 
3 — VARIABLE CONDENSERS :2 
10 — ASST. WIREW'ND RES. 5. 10 
3 —- AUDIO OUTPUT TRANS. 5016 typ« 
3 - AUDIO OUTPUT TRANS. 6K6 or 6 
3-1.F. COIL TRANSFORMERS 456 k« 
3-1.F. COIL TRANSFORMERS 10.7 m ~~ 
4- OVAL LOOP ANTENNAS s’t hi-gain types 
3 — LOOPSTICK ANT. new ferrite adjustable. ... 
12 — RADIO OSCILLATOR COILS 456 kc er. 
3— V2 MEG VOLUME CONTROLS with swit 
5 —- 50K VOLUME CONTROLS ies h 
10 — SURE GRIP to ee CLIPS. 
1-GOLD GRILLE CLOT a”x 1 
5 — SETS SPEAKER PLUGS oT 
10 — SETS PHONO PLUGS oy PIN JACKS. . 
2 — $2.50 SAPPHIRE NEEDLES 4000 
5 —- DIODE CRYSTALS 
3 —- DIODE CRYSTALS I 
2 — SELENIUM RECTIFIERS. 65 ma é 
15 — ASST. TV COILS eaking, widt 
5 - TV CRT. SOCKETS 8” leads 
5 — HI-VOLT. ANODE LEADS ‘ eee 
1—LB. SPOOL ROSIN CORE SOLDER 10/80 6. 
6 - SPIN TIGHT SOCKET SET 3/16” to 7 


-6000V,, 


20 watt 


x18 


[)3=-TV ALIGNMENT TOOLS 5 


HANDY WAY TO ORDER Simply tear out advertisement 
and pencil mark items wanted (X in square is sufficient); 
enciose with money order or check. You will receive a 
new copy of this ad for r rders 


bo: SMALL CGesne ' 
il be refunde arge 


ude stamps for postage, excess 
r orders shipped express collect 


TELEPHONE 
COrtland 7-2359 
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SPECIAL 
PRE-PUBLICATION OFFER 
SAVES YOU $3.00 


ENCYCLOPEDIA ON 
CATHODE-RAY 
OSCILLOSCOPES 
& THEIR USES 


(2nd edition) 
by JOHN F. RIDER & 





SEYMOUR USLAN 
On May Ist, 1959, the second edition of this 
famous book—completely revised, updated 
and expanded—will be available. The price 
will be $21.95 for this 1100 page (8%x11") 
‘bible’ of oscilloscopes. However, you pay only | 
$18.95 a savings of $3.00 by reserving your 
copy at your bookstore, jobber or at the 
publisher before April 30, 1959. The second 
edition of the fabulously successful book— | 
the first was considered a classic of useful | 
oscilloscope information by engineers, edu- 
cators, lab technicians and service techni- 
cians—has been greatly expanded to include 
many new types of oscilloscopes and their 
applications. Jt is completely up-to-date! 
Whatever your field—geophysics, aviation, 
automotive, medical research, television, 
audio, computers, automatic control or any 
other branch of industrial and communica- 
tion electronics—you'll find the cathode-ray 
oscilloscope today’s basic instrument. The 
newly revised 2nd edition of this best-selling 
classic begins with cathode-ray tube construc- 
tion and theory, then carries you through 
a thorough analysis of modern oscilloscope 
circuitry, commercial scope types and main- 
tenance, to a detailed treatment of how the 
scope is operated for all applications. 


The 2nd edition includes more than twice as 
many new scope applications. It covers-the 
latest in special purpose cathode-ray tubes, 
new data on probes, related information on 
scope photography. A new section on pulse 
measurements has been added and also a new 
illustrated section on square wave testing. 
The chapter on “Commercial Oscilloscopes 
and Maintenance” covers the latest commer- 
cial types. 

COVERS EVERY PHASE OF OSCILLOSCOPES 


Cathode-ray tubes—theory of operation and basie 
construction— 

Basic Characteristics of Cathode-Ray Tubes; Prin- 
ciples of Focusing and Defiection; Deflection Sys- 
tems in Cathode-Ray Tubes; Screens of Cathode- 
Ray Tubes, 

Oscilloscope Circuitry and Operation— 

The Basic Oscilloscope; Vertical and Horizontal 
Amplifiers; Time Bases: Sweep Circuits; Synchroni- 
zation; Power Supplies; Auxiliary Equipment and 
Accessories; Commercial Cathode-Ray Oscilloscopes 
and Maintenance; Special Purpose Cathode-Ray 
Tubes. 

Oscilloscope Applications— 

Basic Signal Observation and Pulse Measurement; 
Phase and Frequency Measurements; Audio Fre- 
quency Circuit Testing; Transmitter Testing: 
Visual Alignment of A-M, F-M, and Television 
Receivers; Waveform Observation in Television 
Receivers; Electrical Testing: Medical, Scientific 
and Engineering Applications; Oscilloscope Pho- 
tography. 

Waveform Analysis— 

Complex Waveforms; Square Waveforms. 


Reserve your copy by April 30th at your jobber, 
bookstore or at the publisher—and pay only 
$18. 95, a saving of $3.00. 





JOHN F. RIDER PUBLISHER, INC. ®E-2 
(FRA 116 West 14th Street, N.Y. 11, N. Y. 
Enclosed is $_., Please send me __. copies 
at $18.95 each. 

ENCYCLOPEDIA ON CATHODE-RAY 
OSCILLOSCOPES & THEIR USES (2nd 
edition, revised) by Rider & Uslan 
Pre-publication price of $18.95 good until April 30, 


1959. After that date, $21.95. All books returnable 
within 10-days for full refund. 


Name 





Address 





City 





in Canada 5% ‘higher; add state & sity taxes where applica 
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NOTEWORTHY CIRCUITS (Continued) 
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| to the picture-tube grid through a filter 


circuit. The positive plate voltage de- 
creases when the video signal decreases, 
so this circuit acts as an amplified 
black-level clamping stage and pro- 
vides a sensitive adjustment of bright- 
ness as a function of the video signal 
level. 

Since this level is controlled by the 
automatic contrast circuit—the video 
amplifier and Vi-b have a common 








fo 
> SELENIUM PHOTOCELL 
cathode return—the photocell indirectly 
provides for automatic brilliance 
trol. Potentiometer R2 is the conven 
tional manual brightness control.— 
A. V. J. Martin 

(This circuit performs the same 
basic function as the automatic contrast- 
ratio control used in the Westinghouse 
model 846K21 receiver and described 
on page 29 of the August, 1953, 
—Editor) 


con- 


issue. 
END 





tiwe Kiees 
OFFICIAL 
ro) :10) 1m (ele) 4 


for every TV-Radio 


service call 


+ TV-RADIO 
Triplicate forms serve SERVICE 
as order form, invoice 
and office record with 
spaces for complete 
information on every 


job. Separate listings 








+e Ele 3 - 
for receiving tubes, WAIT Ey 
pix tube, parts, serial 
numbers, labor and tax charges, signatures, 
etc. 75c a book, $6.50 for dust-proof box 


of 10. 


... and for customer’s prices on every replace- 
ment part, plus flat rate and hourly service 
charge data, regional and national, Dave Rice’s 


OFFICIAL PRICING DIGEST 


listing over 638,000 items. $2.50 
In stock at your distributor, or write 


ELECTRONIC PUBLISHING CO. INC. 


180 North Wacker Drive Chicago 6, Illino 








Write for 
Complete Details: 


ABOUT THE 
GERNSBACK 
Technicians And Hi-Fi 
Book Club Plans 
¢ 


Gernsback Library Inc. 


154 W. 14th St. 
New York 11, N.Y. 


TAPE RECORDERS 


HI-Fl COMPONENTS 
Sleep Learn Kits 
MERITAPE UNUSUAL 
Low co ALUES 


quality rec aime REE 
tape, in boxes or cans 1959 CATALOG 


DRESSNER, 69-02RE 174 St., Flushing 65, N.Y 


LOO 


no further . . . if you're 
searching for hi-fi sav- 
ings. Write us your re- 
quirements now. 
Key Electronics Company 
120-A Liberty St, N.Y. 6, N.Y 
EV 4-6071 
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RADIO-ELECTRONICS 








Now YOU can get 
TUNERS 
repaired, or replaced, 
in a hurry! 

Send them to TARZIAN! 


@ Sarkes Tarzian, Inc., an- 
nounces a new tuner repair serv- 
ice and factory replacement pro- 
gram for Tarzian-manufactured 
tuners. Distributors, dealers and 
servicemen will welcome this di- 
rect factory service program which 
is designed to take delay and con- 
fusion out of the tuner repair busi- 
ness. 

We’re set up to offer a 48 hour 
service from the date of receipt to 
shipment to you. 

Cost is reasonable, too. Only 
$7.50 per unit ($15 for UV com- 
binations) and that includes ALL 
replacement parts! Both repaired 
—or exchange units if available 
from stock—carry a 90 day war- 
ranty against defective workman- 
ship and part failure. 

Replacements will be offered at 
these current prices* on units not 
repairable: 


VHF 12 position tuner... $17.50 
VHF 13 or 16 position 





VHF/UHF combination. 
UHF only............... 15.50 


*Subject to change 


When inquiring about tuner service, 
always refer to tuner by part number. 
When inquiring about direct replace- 
ments for tuners other than Sarkes 
Tarzian-manufactured, please indi- 
cate tube complement, shaft length, 
filament voltage, series or shunt 
heater. Use this address for quickest 
service: 


SARKES TARZIAN, Inc. 


Att: Service Mgr., Tuner Division 
East Hillside Drive 
Bloomington, Indiana 


TARZIAN Electronic Product and Services 
include TELEVISION TUNERS .. . SELE- 
NIUM AND SILICON RECTIFIERS . . . 
BROADCAST EQUIPMENT . . . AIR TRIM- 
MERS . . . TV STATIONS WTTV and 
WPTA, and RADIO STATION WTTS. 
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WIND COILS EVENLY 

Winding small coils with enameled or 
similar wire is hampered by the fact 
that it becomes increasingly difficult 
to distinguish between layers. Apply a 
thin coating of white fast-drying paint 
evenly over the layer preceding the 
layer being wound, and let the paint 
dry for a moment before wrapping the 
next layer of wire. Performance of the 
coil won’t be affected by the paint, and 
the coil will have a factorylike even- 
ness.—Harry J. Miller 


SERVICING TAPE RECORDERS 

When a tape recorder comes in for 
repair with the complaint that it fails 
to operate properly on playback (or 
playback and record if it has a single 
head with a dual-purpose winding), 
the trouble invariably can be traced 
to an open winding in the head. But 
don’t use an ohmmeter to check con- 
tinuity! If the winding isn’t open, you 


may magnetize the head with direct 
current from the meter. Instead, turn 
the recorder on, set the controls for 
playback and inject a hum signal into 
the head by holding a soldering gun 
near the head. The field set up by the 
gun’s transformer will induce a signal 
into the playback winding and appear 
as hum from the recorder’s speaker if 
the winding is not open. This is a fast 
accurate check for head continuity. 
Absence of hum from the speaker indi- 
cates an open winding (assuming the 
playback switching and amplifiers have 
been tested and already found opera- 
tive).—John A. Comstock 


PHILCO MODEL 52-2224 


Complaint: Intermittent sound. The 
volume would drop after a period of 
time. It might or might not come back 
to normal. While it was low, a crackling 
could be heard from the speaker. A 
complete check of tubes, parts and 
voltages revealed nothing that might 
be at fault. 

The trouble was in the sound dis- 
criminator transformer. A simple re- 
placement cured a troublesome prob- 
lem.—Wilbur J. Hantz 


| 
| 
| 


| 


From 
any Point of View, 
| more Experts choose 


| 
| ACROSOUND 
ULTRA-LINEAR II 
60 watt amplifier 


DESIGN The combination of patented 
ULTRA-LINEAR circuitry—plus new HYBRID 
FEEDBACK principle—VARIABLE DAMPING 
control, and ULTRA STABILITY, represents a 
new high in the art of amplifier design ...an 
example of ACROSOUND'S latest achieve- 
ment in AMERICAN Know-How. This superi- 
ority of design now enables anyone with or 
without any previous knowledge of electronics 
to assemble for himself or herself... (yes! 
it's that easy!) the finest of amplifiers and 
at a most reasonable cost. in only two hours! 


PERFORMANCE By listening test, or by in- 
struments. second to none in clarity and 
frequency response. Normal level distortion is 
virtually unmeasurable—iM 1% or less at 60 
watts, 120 watts peak. Completely stable... 
unaffected by loads, perfect square waves. 


QUALITY Every part going intothe assembly 
of critical and even non-critical circuitry is 
tested and checked to allow no more than 
+%% variation from ACROSOUND’S stand- 
ards. Specialized test equipment unavailable 
commercially was designed in ACROSOUND'S 
laboratories to achieve this result. Every 
printed circuit board is placed in triai opera- 
tion on a laboratory amplifier. Output tubes 
are matched by trial and double checked. 


|. As i 


COMPONENTS ACRO’'S newest TO-600 out- 
put transformer with special hybrid winding— 
separates functions of output circuit and 
feedback circuit. Heavy duty, completel 
assembled, and thoroughly tested, printe 
circuit board assures uniformity of perform- 
ance. Low distortion EL34 output tubes are 
operated well within their ratings ensuring 
long tube life and optimum performance. 
PRICE in preassembled kit form so that you 
may save money, learn while doing, and have 
the proud satisfaction you built the best for 
only $79.50 net. or if you feel you would 
prefer it laboratory assembled it still repre- 
sents a bargain at $109.50 net. 
HEAR IT AT YOUR DEALER NOW! 


cel al 
TERE PH 


FOR ACROSOUND DIS 
DESIGNED FOR THE 


BE READY 
PRE AMP 
Experts know why ACRO is best! 
Others ... Learn why! Write to 


ACRO PRODUCTS 
369 SHURS LANE 
PHILA. 28. PA. 








eg ~ 
better reception on 


1, 2 or 3 tv sets... 
with one antenna 


new |§4/ B-23 


TWO-SET 
BOOSTER 

















only $23.95 


From B-T comes the most important ad- 
vance in better TV reception for 1958— 
a broadband TV amplifier that boosts 
signal strength on all VHF channels and 
operates 1, 2 or 3 TV sets with one an- 
tenna—no tuhing required. 


Combines two functions in one — 


@ BOOSTS signal strength on 1 or 2 TV 
sets—up to 6 db gain operating two TV 
sets from one antenna. 


@ COUPLES 2 or 3 TV sets—using the 
present antenna. Outperforms non- 
powered couplers in any reception area 
by more than 2 to 1. 


Check these B-23 features: 


@ Ideal for color — add a color TV set and 
keep present black-and-white set, use the 
same antenna — the result, sharper, clear- 
er pictures on both sets @ Low noise 
figure — designed to work with new VHF 
sets @ Reduces interference @ Easily 
installed at antenna terminals of set 
@ Automatically amplifies channels 2-13 
@ Ideal small TV system 


For operating 3 to 8 TV sets, use the 
B-T Labs DA8-B—more than 10 db 
gain on all VHF channels. 
The DA8-B Distribution Amplifier is a 
broadband, all-channel unit that requires 
no tuning, impedance matching devices, 
pre-amps or other special fittings. Ideal 
for all small TV systems (garden apart- 
ments, motels, TV showrooms). Approved 
for color. Only $94.50 
The B-23, the DA8-B, and other B-T 
quality engineered products, are available 
at electronic parts distributors. 
For further information, use coupon. 
aaa Ge) nnn on 
BLONDER-TONGUE LABS., INC. 
9 Alling Street, Newark 2, New Jersey 
Please send me literature covering: 
C) B-T B-23 ( B-T TV Accessories 


Name 





Address 








Zone——State——___ 
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City 
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| selector .. 


TECHNOTES (Continued) 


OLDSMOBILE AUTO RADIO 

After about a week, the owner of 
an Oldsmobile auto radio model 982543 
returned with the same complaint—a 
weak signal and the usual “You just 
fixed it ... Why? . etc!” 

Again the set was pulled and the 
last if transformer retuned, just like 
the previous case history from the file 
card. No looseness was observed in 


| either slug, but tapping the transformer 


eventually produced another detune 
with its associated signal loss. 

Before replacing the transformer, 
looked it over under a 
magnifying glass. All joints were good, 
but he noticed a PC unit containing 
two capacitors was cracked. The PC 
was replaced and the trouble ended. 
—James A. McRoberts 


ADMIRAL T104N TUNER 

Several Admiral T104N tuners have 
revealed trouble with the channel selec- 
tor. Typical complaints have been, 
“Something is loose in the channel 
. a short.” “It won’t hold 


| stations.” 


This model has a disk type switch for 


| channel selection and in some receivers 
| the oscillator (top) disk comes loose on 


| 





the shaft and doesn’t ride correctly 
above the switch contacts when stations 
are changed. 

The solution to this problem is simple. 
Remove the tuner cover and, using a 


DRILL HOLE; 
INSERT 1/16" Fi 
DIAM. NYLON 
ROD 


1/16-inch or smaller bit, drill a hole 
through the disk retaining ring and 
shaft, making sure that the disk is in 
the proper position. Before drilling, 
place a piece of cloth in and around 
the tuner shaft just below where the 
drilling operation will take place, to 
catch’‘as many metal scraps as possible. 

After the hole has been made, use a 
nylon or fiber rod to pin the disk to the 
channel-selector shaft. If a metal pin 
is used the shaft will be hot.—Admiral 
Service Data Supplement 


PHILCO MODEL C.-5709 

When this auto radio is first turned 
on, it may motorboat for a short period. 
Any technician having this problem 
with this set should connect his ammete1 
in series with the output transistor’s 
collector. For perfect operation, current 
should be about 60 ma. A 10-ma varia- 
tion in either directior 
Greater variation usually 
transistor.—A. Von Zook 


normal. 
means a bad 
END 


is 





HERE’S HOW TO GET YOUR 
START in Radio-Electronics! 


The most 
important 
training of all! 


No matter what you want 
to do in _ radio-electronics, 
this big 396-page BASIC 
ELECTRICITY manual 
brings you the kind of 
down-to-earth training you 
absolutely must have. Backed 
with it, you'll read technical 
articles with new wunder- 
standing. You'll know what's 
what about circuits, compon- 
ents, and equipment. Every 
detail of electric-electronic 
procedure and operation will 
be far clearer than ever 
before. 


BASIC 





Now 
you'll 
really 

understand 
circuits— 
components— 
equipment! ELECTRICITY 
covers the entire field—from 
currents to polyphase and ‘phone 
. from tubes to transistors . 
from batteries, instruments and measurements to 
motors, generators, transformers and all the rest. 
More than 300 pictures and set-up diagrams make 
things doubly clear. Then, to top off your basic 
training, it includes an easily understood 61-page 
INTRODUCTION TO ELECTRONICS. Read 


it for 10 days at our risk! 


10-DAY FREE EXAMINATION 


circuits and 


principles 


Dept. RE-29, RINEHART & co. 
232 Madison Ave. -« New York 16, N.Y 


Send BASIC ELECTRICITY aining manual for 
10-day free examination If I like book, I will then 
send you $6.50 (plus postage) in full payment. Other 
wise I will return book and owe you nothing. (Save! 
Send $6.50 with order and we pay postage. [0-day 
money-back guarantee.) 


Name 





Address 





City, Zone, State 
OUTSIDE U.S.A. 87.00 cash. 10- ree ome y-back guarantee 











CRYSTALS, Inc. 


Accuracy, Dependability, 
Quality and ONE DAY SERVICE 





AMATEUR BAND CRYSTALS 


Not surplus! New quartz ground and 
etched to your exact specified frequency. 
Checked on HP cycle counters. 

1500 KC to 2000 KC $2.00 ea. postpaid 


$1.50 ea. postpaid 
8996 KC to 11000 KC. ....$2.50 ea. postpaid 


SSB FILTER CRYSTALS 


Plated type in FT-241A holders. All chan- 
nels 370 to 534 KC (Except 500 KC) $1.00 
ea. postpaid. 500 KC . . . $1.75 ea. post- 
paid. Channel groups accurately matched. 
No extra charge. 


MARINE FREQUENCIES 


All channels. Guaranteed accuracy. Sup- 
plied in MC7 or FT243 holders (Specify 
which type) $3.75 ea. postpaid. 


VERY THIN CRYSTALS 


Supplied in very thin FT243 holders. Order 
by fundamental frequency. $2.00 ea. post- 
paid. 


MINIMUM ORDER $2.00 


Satisfaction guaranteed or your money 
back! Illinois orders . . . please include 
sales tax. 


CRYSTALS, Inc. 


ODELL, ILLINOIS 














NO CODs 














RADIO-ELECTRONICS 








ISINESS 





POPE 


R. L. Triplett, chairman of the board 
and founder of the Triplett Electrical 
Instrument Co., Bluffton, Ohio, displays 
some of the many congratulatory mes- 
sages from industry leaders as he ob- 


7° 


John J. Graham has been appointed 
general manager, Communications and 
Industrial Electronics Products Div., and 
Charles H. Colledge general manager, 
Broadcast and Television Equipment 


- 








Hp 











a 
serves his 75th birthday. Widely known 
as an electronics industry pioneer, he 
founded in 1904 the test equipment 
company which bears his name. 
Howard W. Sams 
chairman of the 
board of Howard 
W. Sams & Co.,, 
Indianapolis tech- 
nical publisher, 
also became chair- 
man of the 120- 
year-old book pub- 


lishing firm Bobbs-Merrill Co. of Indian- 
apolis, with the purchase of Bobbs- 
Merrill by the Sams company. 
is the new presi- 
dent of Radio 

Receptor Co., 

Brooklyn, N. Y., 

subsidiary of Gen- 

eral Instrument 

Corp. He has been 

tor since 1957 and previously was execu- 
tive vice president of Micamold Elec- 
tronics Manufacturing Corp., another 
General Instrument subsidiary. Monte 
Cohen, president of General Instrument, 
had been acting president of Radio 
Receptor. 

tiansen, former as- 

sistant sales man- 

ager, has. been = 

appointed general 

sales manager of , 

the Mallory Bat- 

tery Co., Cleveland, ? 

P. R. Mallory & Co., Indianapolis. He’s 


J. Gerald Mayer 
ia 
with Radio Recep- . a > 
Mogens E. Chris- 
Ohio, a division of 
been in the battery industry 19 years. 


FEBRUARY, 1959 


























Div., RCA Industrial Electronic Prod- 
ucts. Graham was formerly manager, 
operations administration, RCA Indus- 
trial Electronic Products, and Colledge 
was vice president, facilities operations, 
National Broadcasting Co. 

Fred A. Martin 


was named general ef \ 
& 


| 


sales manager for 
the Parts Div. of 
Sylvania Electric : 
Products Inc., with 4 ee 
headquarters’ at 4 ™ 
Warren, Pa. He x2 
had been field sales 

manager for the division since 1951. He 
will be responsible for all Sylvania field 
offices. 

Two pioneers in the electronic tube 
industry died late in 1958. Harvey W. 
Harper, founder and chairman of the 
board of Tung-Sol Electric Inc., New- 
ark, N. J., died Nov. 23 at his home in 
Belleair, Fla. at the age of 80. Roy 
Burlew, founder of the Ken-Rad Lamp 
& Tube Co., died at 75, Dec. 5 at his 
home in Owensboro, Ky. 

John R. Howland joined Philco Corp., 
Philadelphia, as sales manager-—closed 
circuit television and product control 
equipment, Government and Industrial 
Div. For the last three years he was 
general sales manager of Dage Tele- 
vision Div., Thompson Products Inc. 

Lewis E. Gillingham, former market- 
ing director of Remler Co., has been ap- 
pointed marketing director and adver- 
tising manager of Altec Companies Inc., 
Anaheim, Calif. 

Alfred Wish, former secretary, has 
been elected vice president of the Reco- 
ton Corp., Long Island City, N. Y., suc- 
ceeding Jack Karns, resigned. Recoton 


» 
— & 


performance 
proven in more 
than 500,000 
homes 


UHF 
CONVERTERS 


No matter where you are — primary or 
fringe area — there’s a B-T UHF converter 
that makes any TV set a modern, power- 
ful 82-channel receiver. 

New FCC tuner standards* are met by 
these B-T Converters. 


for superior reception 
in fringe areas the 


BIU-2. 


precise 300-ohm impedance match; high 
gain—high stability; low noise factor; double 
tuned input; dual speed channel selector for 


easy, accurate tuning only 39.95 


for primary areas — top 
performance at low ccst 


MODEL 99. 


precise 300 ohm impedance match; double 
tuned RF section; one knob tuning; drift-free 


only 22.95 


B-T converters are UL approved, CSA ap- 
proved and approved by actual performance 
in more than 500,000 American homes. 


performance 


Sold by Electronic Parts Distributors 


Blonder-Tongue Laboratories, Inc. 
9 Alling Street RE-2 Newark 2, N. J. 
. sis 99r and B mpl th tuner limits of 
roe. rules ” Pa m f 1000 ‘Uv/M — Hazeltine 
Research Corp report 757041 
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a 
ACCURATE! 


Sicotest Equipment 
Saves time... makes 
more money for you! 


LETE 
WRITE TODAY FOR COMP 
SPECIFICATIONS AND FEATURES! 


Outstanding Reliability and Performance? 
@ Unique, Time-Saving Features! 
@ Low First Cost Makes You Money Frort 
the Start! 
107 TUBE TESTER be 
Outstanding per- —Na 
formance and accu- 
racy — provides 3 
important tests: 
amplifier types test- 
ed for gain by Dy- 
namic Mutual Conductance method—power 
types tested for cathode current by Cathode 
Emission method—all types tested for shorts 
and grid error by Grid Circuit Test devel- 
oped and patented by Seco. Dynamic Mu- 
tual Conductance Test pre-wired to elimi- 
nate elaborate set-up. Cathode Emission 
Test done by free point pin-selector method 
—will not be obsoleted. Completely self 
contained in portable carrying case. Fur- 
nished with handy flip chart for fast tube 
Set-up data. 
MODEL 107 .... $139.50 NET 
GCT-8 GRID CIR- 
CUIT TUBE TESTER 
—Perfect compan- 
ion to any tester— 
checks critical 
“control grid” con- 
dition of vacuum 
tubes fast, accur- 
ately. Electron eye tube indicates faults at 
a glance. As many as eleven simultaneous 
checks—automatically, 
MODEL GCT-8—Kit . $19.95 NET 
MODEL GCT-B—Wired & tested.. 29.95 NET 
208VTVM— “Fool- 
proof”—many new fea- 
tures! Easy - to-read 
4%" 200 microamp 
meter mounted on slop- 
ing panel—7 DC, 7 
AC, 7 ordinary Ohm 
ranges, plus RETMA 
(EIA) Ohm scale to 
. check standard color- 
coded resistance values and tolerance limits. 
Specially designed “‘shift-lever” type func- 
tion switch identifies and automatically con- 
nects proper probe. With stand, 40” leads, 
and common lead with clip. 
MODEL 208 , .. +». $74.50 NET 
Leather, felt-lined carrying case. $9.95 NET 
Ch PS-2 BATTERY ELIMINA- 
a N TOR—Compact unit 
@ takes place of battery 
normally used to operate 
and service low-powered 
transistorized equipment. 
Supplies clean, filtered 
DC — can’t be damaged 
by a short. Quickly spots faulty batteries by 
substitution. Output continuously variable 
from 0 to 15 V.—ideal for experimenters. 
Complete with jacks, leads, and clips. 
MODEL PS-2 $13.95 NET 
FB-4 FLYBACK CIRCUIT AND INDUCTANCE 
ANALYZER—Quick “‘yes” or “no” answer 
on condition of flyback transformer and 
yoke—100% accuracy! 
MODEL FB-4 


$38.95 NET 





NEW! HC-6 CURRENT CHECKER 
Provides positive, on-the-spot method of check- 
ing TV horizontal output circuits —fast, accu- 
rate way to adjust horizontal drive and linearity. 
Easy to use —can be placed in circuit in seconds 
— compact size. Complete, ready to use. 
MODEL HC-6 $12.95 NET 











Get the complete story on Seco’s exciting line 
of test equipment. See your distributor—or 
write for complete information today! 
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7 Setem. FU. lei 7 Vena'l ii, ici eies 
5015 Penn Avenue So. 
Minneapolis, Minn. 
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BUSINESS AND PEOPLE (Continued) 


also promoted Hank Miller from Mid- 
west sales manager to national sales 
manager. 

Officers of Service Instruments Corp., 
Addison, Ill. (below), inspect one of the 
new window streamers designed to keep 
technicians and distributors informed of 
Sencore test equipment. This new point- 
of-sale aid is part of a merchandising 
and advertising schedule in RapIo- 





ELECTRONICS for 1959, which will in- 
clude 84 separate advertisements. Re- 
productions of Sencore’s new series of 
| full-page editorial type advertisements, 
| written by president Herb Bowden 
(right), will be available for point-of- 
sale use. Others in the photo are (left 
to right) Sencore sales vice president Ed 
Flaxman; S. Rodkin, president of Sand- 
er Rodkin Advertising Agency, Chicago, 
and Sencore engineering vice presi- 
dent Robert Baum. 
Jensen Manufacturing Co., Chicago, 
is furnishing its hi-fi retailers with a 
ee SOUND TO 








Stereo Center merchandising display 


oe tare 


Senco AT 


for demonstration of the new Stereo 
Director feature of its loudspeaker line 
The Center display includes background 
drapes and special signs. 

RCA Electron Tube Div. is now maz 
keting two separate lines of black-and 
white TV picture tubes. The premium 
line is constructed from all-new materi 
als, while the economy line features 
factory-rebuilt tubes. 


Po 


Jerrold Electronics Corp., Philadel- 
phia, is offering dealers a store display 
which does more than just sit there 
Featuring the TV-FM Amplified Home 
Antenna System, the 3 x 4-foot 
mounted display contains five plug-in 
outlets and can be used by the deale 
as a fully operational master TV 
tenna system. 


wall 
an 


Unit production and sales 
First 10 months 


1958 

TV Set Production 4,067,806 
Radio Set Produc- 

tion 
FM Radio Produc- 

tion (July—Oct.) 23 
TV Retail Sales 
Radio Retail Sales* 
TV Picture 

Tube Sales 
Receiving 

Tube Sales 333,258,000 


> 


Transistor Sales 36,072,133 


9,489,544 
at i 
0) Of! 
3,991,530 


5,647,044 


6,801 706 


*Excluding auto receivers 
Source — EIL/ 


50 Bears Ago 


In Gernsback Publications 





Modern Electrics 
Wireless 


Radio News 

Science & Invention 
Television 
Radio-Craft 
Short-Wave Craft 
Television News 





HUGO GERNSBACK, Founder 


Association of America 
Electrical Experimenter 








The High Tension Transformer, by 
M. A. Deviny. 

Wireless by Compulsion. 

| Society of Wireless Telegraph Engi- 

| neers. 

Tuned Wireless Telegraphy. 

Operator Binn’s Wireless Log. 

Navigation by Wireless. 


Some larger libraries still have copies of Modern Electrics 
on file for interested readers. 


In February, 1909, 


Modern Electronics 
New Method of Securing Wollaston 
Wire, by H. Gernsback. 

Spark Gap Muffler, by L. Spangenberg. 

Development in Wireless Telephony, by 
William Maver, Jr. 

A Simple Antenna Switch, by 
Austin, Jr. 

Wireless Registry. 
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OPPORTUNITY ADLETS 


Rates—50c per word (including name, address and 
initials). Minimum ad 10 words. Cash must accom- 
pany all ads except those placed by accredited agen- 
cies. Discount, 10% for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
March issue must reach us before February 15, 1959. 


RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 











HIGH-FIDELITY SPEAKERS REPAIRED. AMPRITE 
eee Service, 70 Vesey St., New York N.Y. 
BA 7-2580. 


Cc ASH PAID! Sell your earplus electronic tubes. Want 
clean transmitting, special purpose, receiving, 
types, magnetrons, klystrons, broadcast, etc Also 
military & commercial lab test and communications 
We swap too, for tubes or choice equipment. Send 
ic details in first letter. For a fair deal write, wire ° ° . ry 9 . P 
telephe BARRY. 512 Broadway, New York 12, to service transistor radios. They’re small—but tricky if 
Y. WAlker 5-7000 ° Fe hoe 

i — | | you don’t know the technique. But it’s easy to learn how 

) Ss, ‘i e Tree Tholesale Cat rue . . ys rT ss . . = Py 
Soren ais be Tapes Pree w polesale Gatglogue. | | with this new G/L Technicians’ Club book—SERVICE- 


CARSTON, 215 T t 88th St., New York 2 | 
—_ REQ. TAPE RENTALS. For the very best at lowest ING TRANSISTOR RADIOS by Leonard D’Airo. The 
ego te CALIFORNIA TAPED MUSIC ASSN., | | author runs a ‘successful servicing shop and is a tran- 


763 El C¢ ae Real, Redwood City, Calif 
= sistor technician with a well known instrument manufac- 


DISCOUNTS UP TO 50% = Hi-Fi amplifiers, tuners, . , " 

speakers, tape recorder dividual quotations only, no turer. So when he tells you how to service transistor 

catalogs CLASSIFIED. WI FI EXCHANGE, 75 East a ~~ i : 

65th Street, Brooklyn 34, N.Y sets—he’s giving you tips you know will work, not just 

LARORATORY QUALITY equipment and Military Sur- theory or text book stuff. Add to your income. Learn 

SN ee nt Re a ee ee how to service transistor sets now. This book retails for 

CIATES, 434 Patterson Road, Dayton 9, Ohio SERVICING 

— | | $4.60—but you can get it at a saving of 27%! 

ALL MAKES OF ELECTRICAL INSTRUMENTS AND | TRANSISTOR 

RADIOS 


Gat oo. mia ine tote Axe HOW TO GET THIS $4.60 BOOK FOR ONLY $3.35 


MENT Co., ‘128 Libe erty Street, New York 
ihe ES Set eT ee ee on This brand-new book in a new beautifully designed hard-cover 
TELEYISION BISA sunrise Highway, B abr er edition is sold nationally for $4.60. But through the G/I 

TECHNICIANS’ BOOK CLUB you can get it and others equally 


CAMERA Repairmen greatly needed! You can learn valuable for only $3.35. 
manufacturers’ service methods at home, Pa vi mur , Spare 
time! Free, big illustrated book tells ‘ lay 
NATIONAL CAMERA REPAIR S¢ HOOL, De pt RE 12, 
Englewood, Colorado THE G/L TECHNICIANS’ 
ae eld BOOK CLUB direct distribution we cat ist send it back. 
PROFESSIONAL Electronic Projects—Organs, Timers, Sais, Sealant i a offer you these $4.60 book new book is published 
ntercoms, Counters, ete. $1 each. List ‘ as elped thousands of serv- 1 t icity ‘Glia . 
3ox 1665, Lake City Station, Seattle 55, Wash ise teclntiians everewhere AT THE WwW HOL ESALI every three months—you 
PRICE OF $3.35—and we recei\ your personal 


© Learn More pay the postage! I the same No- 

© Do Faster Servicing Risk inspection plan as 
- © Earn More Money How the Club Works oon as it comes off the 

TRADE-IN TV $6 up, also color, Write JUSTIS, New © Save money on the books they * To enroll, select the k pre 

port, Wilmington, Delaware need to get ahead. vou want on the coupon Keep onlv the books you 

below SEND NO wan pay only for those 

MOTOR GENERATOR SETS-—200,000 volt, 2 micro Here's how it can help you! MONEY Ple: elect 1 keer 


ampere Van de Graaf type. Shipped knoc k dow as s ‘ —_ 
semble in 20 min. $19.50 postpaid. MORRIS AND LEE, This unique club offers only one book! “The one You agree to take a mini- 


439 Elm, Buffalo 3, N. ¥ deluxe hard-cover editions you choose will be sent im of only 4 books 
of today’s best practical to you on a No-Risk 1 ( the whole enroll 
SEARCH ASSOCIATION, Box 21-HH. Olympia, Wach servicing and theory books glare taper _. oe ny md 
ington by well known authors AT If you like the book kee} cant anytime. after 
. A DISCOUNT OF 27%! it and send us your 1 No time limit—no 
Through mass printing and mittance. f you dor trs to sign. 


Well can you? You’re going to get more and more calls 


By Leonard D'Airo 
224 pages. Deluxe gold- 
stomped hoard cover 


List price $4.60 





FM TUNERS, &8-108 eg cles, 4 tubes complete, 
$12.95. GRUTMAN, 1 E 52, N. ¥ 


NEW TUBES: not mechanica r electrical reject not 
washed and/or rebranded. 80% amous brand SONO 
RET, 36 Woodbury, Wilkes-Barre, Penna lf you prefer— 
select any one of these previously published books TV—It's a Cinch—By E. Aisberg. ao 

7 ‘ cure tube vit 


Fi compone Ss, tapes and tap \ 
E. STEREO CENTER, SI Ww instead of SERVICING TRANSISTOR RADIOS All abo argc 





UNUSUAL VALUES. Hi 
recorders. Free catalog R 
35 St., New York 1, N. ¥ 


— / Haas. brie pa he . 
age gr laces aga: Mme MA Servicing Record Changers—By Harry Mileot. 
SONGPOEMS and LYRICS WANTED! Mail to: TIN nificance ae , r 
PAN ALLEY, INC. 1650 Broadway, New Yor! 3 

TV and Radio Tube Troubles—By Sol Heller. The V.T.V.M.—By Rhys Samuel. 
Net w symptom analysis technique sh ‘ T 
INVE NTIONS WANTED for manufacturers er t rack down tube troubles in minutes Sweep and Marker Generators for Television 


ie oe ee ee ee Rapid TV Repair—By G. Warren Heath. and Radio—By Robert G. Middleton. 


nt 


2, Tex 
How to heart of tough TV troubles in 1 
utes 4 hundreds of troubles alphabetically —e 

GUIDED MISSILES, new Air For ectronic publica causes, symptoms, cures. No theory—all practical data Probes—By Bruno Zucconi and Martin Clifford. 
tion, 575 pages, $3 50 Postpaid OeTE R Box 703, Sil Time-saving trouble-shooting charts v 

Ss g. Mc 

pring, Md Servicing Color TV—By Robert G. Middleton. 
Answers all your questions about chroma circui 
testing, the fivhack system, test saalens rent and 
Helpful trouble-shooting charts 


today ‘ 


ut The Guilieesee~ty George Zwick. 
SAVE MONEY! Get our list price on al much \ g 1 pe This book 
TV tubes at MFRS PRICES! 1006 Guarantee: rane more. 


new and —_— no mechanical or ele ical rejects, not 
RADI MANY, 58 Market Sto Newark NO [————SEND IN THIS COUPON TODAY:'—~——— 


RADIO C COMP ANY, 58 Market 
| GERNSBACK LIBRARY, INC., Dept. 29C 
SEND NO MONEY! 154 West 14th St., New York NY. 


HI-FI, STEREO Components, Re s. Ti : cor : 
Whoieiale Catalog Free. AUDIO FAIR, 17H First Ave, CSL LRM enroll me in the G/L TECHNICIANS’ BOOK CLUB. 
Begin my membership with the book checked below. 


RUBBER STAMPS—Indexed and cushioned. Three lines | ® Please cher k one only 
$1.50. Additicnal line 25 cents. STULLS, 5790 So. Hick You have nothing to [) SERVICING TV—IT’S A CINCH 
ory, Littleton, Colo . = sISTC e VI 
| ANSIST ADIOS 
’ lose — everything to IP yey a SWEEP AND MARKER 

TRANSISTOR RADIO KIT. Contains: Transistor Elec- | in! ; TECHNIQUES GENERATORS 
tronics Booklet, Miniature Radio Cabinet, Fe : gain: Examine the ] TV and RADIO TUBE SERVICING RECORD 
tenna Coil, Transistor Amplifier, Variable Capacitor, - * TROUBLES CHANGERS 
ode Detector, Headphone, Antenna. Educational. Special books at our risk. [] RAPID TV REPAIR PROBES 
34.95 from manufacturer. Two-transistor kit $5.95. TOY 5 ; ‘ 
TRONIC DEVELOPMENT CO., 1090 8S. Raritan St., C) SERVICING COLOR TV vee Soeeeanere 
Denver, Colo. Stay ahead in servicing—keep 

ome ees a up with new techniques, cir- Name... 
1,000 NAME-ADDRESS GUMMED LABELS and 3-line i j 
personalized Rubber Stamp only $1.98. GEORGE R. cuits, devices. New books - 
NEMITZ, Cedarburg, Wis. | | timely topics now in prepara- Street .... 
ae eee mal tion. 
INDUCTORS for crossover networks. 118 types in stock. 
Send for brochure. C & M COILS, 3016 Holmes Ave., 
N.W., Huntsville, Ala. 
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GIANT NEW 1959 B-A 
ANOTHER GREAT 


FREE |i 77/9 
CATALOG [Lr 


wing dipole and 
wing director 





eurot roe \ 


a come 1 


RADIO TV 
ELECTRONICS 


| Any or all of these catalogs, bulletins, or 
| periodicals are available to you on request 
| direct to the manufacturers, whose addresses are 

listed at the end of each item. Use your letter- 


ns, conauas ve | head—do not use postcards. To facilitate identi- 
beam fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 























PHONO NEEDLE CHART, 17% x 33 
inches for wall mounting, lists needles 
— and styli for every brand and model of 
cecevens-apevenan o@-ens ee ae as en” & SB cartridge, stero and monophonic. The 

Just one of the features that makes Trio the chart is also available in a Spanish 
most advanced TV Antennas in the world. edition. — Jensen Industries, Forest 
Choose from Trio’s complete Zephyr and Park, Il. 


Color Series Ant lo 
ee STANDARD RESISTANCE values can be 
determined at a glance from the official 
' MIL-Bell decade table for precision 
CN!  Masu/atuies fan film resistors.—Texas Instruments Inc., 
Tern my his ed Box 312, Dallas, Tex. 
HI-Fi CATALOG No. 510 contains 16 
INCLUDES 23 PAGES | pages of stereo and mono amplifiers, 
OF AMAZING — = | tuners and phonographs, comprising the 


GRIGGSVILLE, ILLINOIS 

















BARGAINS. NOT FOUND THERMO -ELECTRONICS manufacturer’s complete line.—David 
Successor to Therme-Elecwicity Bogen Co., Advertising Dept., Box 500, 


Change heat to elec- vie “anew —* 

tricity DIRECTLY — no i Pens Se & 

SEND : | | acids, liquids, chemicals Bae ol STEREO CATALOG, pocket size, illus- 

FOR IT | | moving parts or sun- trates line of stereo and convertible-to 

TODAY! } light! Build or buy a thermo-electronic bat- stereo components. Separate booklet 
| | tery. Mail quarter today for information describes the Stereo-Daptor 
| | and sample thermo-electronic alloy. 














- < contro 
® Guam . Gael center and how it may be used.—H. H. 
ye . oe & HERMON E. COTTER Scott Inc., 111 Powder Mill Rd., May 
I 1012-14 msec St., Kansas City 6, Seok © | St ene owder I 4 
15766 Blackstone Detroit 23, Mich. | | . 
© Send Free 1959 B-A Catalog No. 591. ’ | | 
Ic a saeds reser LAMP BOOKLET lists al! available pans 


j i = MAIL ORDER HI-FI a; flashlight, neon glow, automotive and 


multi-purpose lamps made by Americal 
| You can now purchase all your HI-FI from one ° 9 : 
ADORESS eliable source and be a ré vf perfect delivery. manufacturers, in 24 pages United 
Recorders anit tape Lg Mg Catalog Publishers Inc., 60 Madison 
LIST OF YOUR HI-FI . wee “e a ae 
OUR WHOLESALE QuoT Ave., Hempste ad, N. Y. 10c. Free from 
FREE wholesale catalogue Radio-Electronic Master distribut 
215-RD E. 88 St. ae 
CARSTON STUDIOS {5 R.f20°N.Y: | | EUROPEAN TUBE CHART, listing more 
than 250 type numbers and their Ame1 
ican counterparts, both exact replac: 
ments and nearest substitute. Available 
from tube distributors.—Sylvania Elec- 
tric Products Inc., 1740 Broadway, New 
York 19, N. Y. 
WIRE CATALOG No. 859 contains 382 
new items and lists wires by type and 
= | . . - 4 
in Seconds! application for all electronic uses 
Man ing C 5 § 
Merely select the electrolytic and substitute it. Belden “ ufacturing Co., 415 Ki 


10 big electrolytics from 4 to 350 Mfd. to safely i | patrick St., Chicago 44, Il. 
Substitute in any circuit from 2 to 450 volts. 


Model ES-102  __ compittety SAFE—no arc or spark when con- STEREO CONVERSION CHART for tap 


omy §$ 95 necting or disconnecting. recorders lists over 200 models and in 

Oeattr wer "AUTOMATIC CAPACITOR DISCHARGE—within dicates which type of stereo head should 

seconds after releasing test switch by, unique . ™ . 

: Less Ban you Be) forthe senne enanaes Gai be used with each, for 2- or 4-track 

See other SENCORE Carry it anywhere — measures only ...NO CAPACITOR HEALING—surge protector circuit fj conversions.—Nortronics Co., Inc., 1015 

in thi ” “ . ; H ; } » a . . 
ee piativenien ioeisnandea rideed” ta canine want % copeciior being @ =| S. 6 St., Minneapolis 4, Minn 

SERVICE INSTRUMENTS CORP. 121 Official Rd. © Addison, tI —_ a 

see eee eee eB eee eee eee eee ee ee ed PORTABLE TV ANTENNAS. Exact dupli- 
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LITERATURE (Continued) 


cates are listed by set manufacturer ¢ 
and model number in new 4-page 1959 
catalog.—JFD Electronics Corp., 6101 i Never before in American history has the 
16 Ave., Brooklyn 4, N. Y. 3 ; : need been so great for Trained Engineers 
STEREO SIMPLIFIED is a 16-page book- and Technicians. No other type of training 
let, with illustrations and diagrams, can compare with actual shop practice you 
ee : AE get at Healds under expert instructors. 
describing stereo recordings and repro- 
duction in nontechnical language.— o : Bachelor of Science Degree, 27 Months 
Sonotone Corp., Electronic Applications i } Radio-TV Technician including Color TV (12 Months) 


Div., Elmsford, N. Y. Electronics Technician (12 Month 
‘ae : Industrial Electronics Techn an 2 Months) 


TUBE SUBSTITUTION GUIDE in conven- " Electronics Engineering (B.S. Degree) 
ient 4-page chart form lists 150 of the J] Electrical Engineering (8.5. Degree 

' [) Mechanical Engineering (8 Degree) 
most commonly used tubes and shows | Civil Engineering (B.S. Degree 
possible substitutions for each.—Vis-U- y : ] Architecture (B.S. Degres 
All Products Co., 303 Fuller Ave. N.E., es Heald College ranks FIRST West of the 
Grand Rapids 3, Mich. AT HEALDS YOU LEARN Mississippi in “Wk Who in America" 


MAGNETIC CIRCUIT Sketch Book, by BY DOING IN MODERN Approved for Veterans 


; - DAY AND EVENING CLASSES 
Charles A. Maynard. Applications of ELECTRONICS LABORATORIES Write for Catalog and Registration Application. 


magnets for attraction, holding or re- New Term Starting Soon. 
pulsion uses are given with sketches a 

. . r u a e 
and description. Ask for Vol. 6, No. 1 | 


of Applied Magnetics—Indiana Steel | ENGINEERING COLLEGE Address 


Products Co., Valparaiso, Ind. Established 1863 


SPECIALIZED TUBES for industry and Van Ness at Post. RE 
communications are listed in 6-page San Francisco, Calif. State 

Catalog 2220. Application and perform- | 

ance data are given for power triodes, 

rectifier and clipper diodes, gas noise a EE a 
source tubes, TR tubes, pressurized ’ ee 7 
waveguide windows and _ ionization = 2 Adapto rs in 1 
gauge tubes.—Central Electronic Manu- 


facturers, Denville, N. J. | om E oO RE 
SPEAKER ENCLOSURES and wall and “VIBRA-DAPTOR”’ 
corner baffles in kit and prebuilt form | SENCORE Checks Both Three and Four Prong Vibrators 


are featured, with complete measure- 
ments and descriptions, in Catalog ® pila “~ ee ae 
C-58, which also describes the 6 models w- for 12 Volt Vibrators by one nes SPtanih treba pha 
of Tube Caddy.—Argos Products Co., NO tors of adaptor indicate whether or not Vibrator needs re 
301 Main St., Genoa, III. Check vibra — Sg pe oo +S’ 

NY un reakable #51 indicating ee Ops c ly 1] | 
TAPE RECORDER BROCHURE and cata- in A with Sencore LC-3 Leakage Lamps. Operates easily j 
log for consumers describes 5 recorder | Tube Checker ome See Selete Checker. Complete instructions hes 
models and accessories.—Telectrosonic | me In stock at your local J 75 
Corp., 35-16 37 St., Long Island City i Resmi, INSTRUMENTS CORPORATION DEALER NET 


1 Official Road, Addiso — 





City 





1, N. Y. See other SENCORE ads in this levee Sinietideitiedaananeseaanmenee 
SPEAKER CATALOG, 20 pages in 3 | — 

colors, shows a complete line of loud- 

speakers, with enclosures depicted in ‘ ‘i Ah. a 

decorator settings. Booklet also contains | ™~ is 

discussions on how to select a speaker | “7 that’s my dri ver I 

system and the requirements for realis- | = y — 

tic stereo—R. T. Bozak Sales Co., ie 

Darien, Conn. 


ELECTRONIC CABINETS,  sheet-metal 
products and components are illustrated 
and described in large-format 48-page 
Catalog 159.—Bud Radio Corp., 2118 E. 
55 St., Cleveland 13, Ohio. 


INSTRUMENT RECTIFIER GUIDE, seventh 
edition, is a sturdy 45-page book listing 
replacement rectifiers for a wide variety 
of test equipment and other instruments 
made by nearly all manufacturers. It 
also lists authorized repair stations for 
most makes of test instruments.—Con- A = ervice men all across the 
ant Laboratories, 6500 O St., Lincoln, , ie oe = country agree there’s no other screw 
Neb. Ah driver or nut driver with the built-in comfort 

LINE CORDS, plugs and cord sets for Zp of the VACO “comfordome” handle. Makes service work 
frypans, roasters, vacuum cleaners, dry- easy! Enjoy the luxury grip of a VACO...the driver that 
ers, ranges and other types of electrical gives plenty of power, yet is always kind to hands. 
opmpanens are featured in complete | @ Next time choose a VACO and feel the difference! 
new Catalog 1758.—Belden Manufactur- Menulectured end Unconditionsity Guerenteed by 


5 Sak See ee es ee VACO PRODUCTS CO., 317 E. Ontario Street, Chicago 11, Minos 


44, Ill. END In Canada: ATLAS RADIO CORP., Toros 
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COMPLETE 
TRAINING 


FOR BETTER RADIO-TV 
SERVICE JOBS 


plete 2-volume 
course 


Let these two world-famous Ghirardi train- 
ing books teach you to handle all types of 
AM, FM and TV service jobs by approved 
professional methods—and watch your effi- 
ciency and earnings soar! 
profusely illustrated and written so 
these books pave 
type of home 
Each book con- 


Completely modern, 
you can easily understand every word, 
the way to fast, accurate service on any 

idio-TV-electronic equipment ever made 

the latest data on the latest methods and equipment 

NOT a rehash of old, out-of-date material Each is 
‘o-authored bw A. A. Ghirardi whose famous RADIO 
PHYSICS COURSE and MOTERN RADIO SERVICE 
were, for 20 years, more widely used for military, school 
and home study training than any other books of their 


THE NEW Ghirardi 


RADIO-TV SERVICE LIBRARY 


Almost 1500 pages and over 800 clear illus- 
rations show step-by-step how to handle every 
phase of modern trouble-shooting and servicing. 


1—Radio and Television Receiver 


TROUBLESHOOTING & REPAIR 


\ complete guide to profitable professional methods. 
For the novice, it is a comprehensive training course. For 
experienced serviceman, it is a quick way to ‘brush 
up"’ on specific jobs, to develop improved techniques or to 
find fast answers to puzzling service problems. Includes 
nvaluable ‘‘step-by-step’’ service charts. 820 pages, 417 
lus., price $7.50 separately. See combination offer! 


2—Radio and Television Receiver 


CIRCUITRY AND OPERATION 


This 669-page 
who realize it 


volume is the ideal guide for servicemen 
pays to know what.really makes modern 
radio-TV receivers ‘‘tick’’ and why. Gives a complete 
understanding of basie circuits and circuit variations; 
how to recognize them at a glance: how to eliminate 
guesswork and useless testing in servicing them, 417 illus. 
Price separately $6.75 


New low price ... You Save $1.25! 


If broken 


into lesson form and sent to you as a 
“course, 


you'd regard these two great books as a bar 
cain at $50 or more! Together, they form a complcte 
nolern servicing library to help you work faster, more 
ficiently and more profitably 

Under this offer you buy 
You save $1.25 on the 
the privilege of paying 
use them. 


10-DAY FREE TRIAL 


Dept. RE-29, RINEHART & CO., toe. 
232 Madison Ave., New York 16, N.Y 
Send book(s) below_for 10-day FREE EXAMINA- 
TIO In 10 days, I will either remit price in- 
(plus postage) or return books postpaid and 

owe you nothing 


9 Radio & 
REPAIR, 


i ? 
| 4 
a | 
f i 
f° (Batic & TY Receiver CIRCUITRY & OPERATION | 
(Price $36.75 separately 
i Check ting MONEY-SAVING COM. §f 
\BINATION OFFER . . . Save $1.25. i 
{ Send both of above big books at apasied ztce of —_ 
1 a 
i “| 
] | 
] a 
Y 1 
A ‘ 


them both for only $13.00. 
price of the two books—and have 
in easy installments while you 


dic. ated 


Receiver 


TV TROUBLESHOOTING & 
(Price $7.50 


separately) 


$13.00 for the two (Regular price $1 yor 
save $1. 2. ayable at rate of $4 yd ‘posta: ° 
after 10 da if you de cide to keep books | and 3 


month thereafter until $13 has been pa 


Name 





Address. 





City, Zone, State.. 
Outside U.8.A.—$8 for TROUBLESHOOTING & 
REPAIR; $7.25 for CIRCUITRY 

i $14 for both. Cash with order only, but 
lay return privilege 





& OPERATION; 
same 10- 
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MOST-OFTEN-NEEDED 1959 TELEVISION 
SERVICING INFORMATION (Vol. TV-15). 
Compiled by M. N. Beitman. Supreme 
Publications, 1760 Balsam Rd., Highland 
Park, Ill. 8Y2 x 11 in. 192 pp. $3. 

A volume of original manufacturers’ 
circuit diagrams and servicing infor- 
mation for over 600 models and chassis 
of early 1959 TV receivers of 12 brands. 


HOW TO BECOME A PROFESSIONAL 
ENGINEER, by John Constance. McGraw- 
Hill Book Co., Inc., 330 W. 42 St., New 
York 36, N.Y. 52 x 8 in. 272 pp. $5.50. 

A professional engineer is one who 
is registered or licensed by the state 
where he works. There are over 200,- 
000 professional engineers in this coun- 
try. The license marks an engineer as 
an expert and proves his capability to 
handle advanced engineering projects. 

The author has helped prepare engi- 
neers for licensing for many years. 
Here he lists qualifications state by 
state, discusses the written exams and 
tells how to pass them. In general, 
these requirements include college edu- 
cation plus 4 years of professional 
experience. This may be design or con- 





MAKE OVER 150 SMALL COMPUTING AND 
REASONING MACHINES WITH 


*BRAINIAC® 
A BETTER ELECTRIC BRAIN CONSTRUCTION KIT 
Only $17.95... 
Why Pay More? 


EQUAL OUR ORIGI- 
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struction supervision, major responsi- 
bility in research, college teaching, etc. 
Repair, installation or operation of elec- 
tronic devices or machines, work as an 
assistant in research or design, etc. do 
not count. 

The author has definite ideas on how 
a professional should behave. He refers 
to certain engineers who “come to work 
in old clothes or bring lunch pails 
act like tradesmen, not like professional 
engineers.”—/Q 
PIN-POINT RECORD CHANGER TROU- 
BLES in 5 MINUTES, by P. Sheneman. 
Book Publishing Div., Coyne Electrical 
School, 500 S. Paulina St., Chicago 12, 
Hl. 6 x 84 in., 292 pp. plus index. $3.95. 

If you have ever suffered through a 
trial-and-error record changer repait 
job, you should examine this text 
closely. With a series of charts, photos 
and detailed diagrams, repairing record 
changers is made “almost nice.” Several 
hundred models are listed, making the 
text a troubleshooting guide that 
hours of labor during a week of service 
work.—LS 
ELECTRONIC CIRCUITS, by RCA Service 
Co. Howard W. Sams & Co., Inc., 221 E. 
46 St., Indianapolis 6, Ind. 8'/2 x 11 in., 
66 pp. 

There are so many radio—-TV and 
electronic circuits that beginners may 
well be perplexed. Actually (and fo1 
tunately), there are very few 
oscillators, amplifiers, power supplies, 
etc. A repair expert must know, under- 
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BOOKS (Continued) 


stand and be able to recognize them in 
any device he may encounter. 

This handy book illustrates and de- 
scribes the operation of the basic cir- 
cuits in receivers, transmitters, radar, 
filters and control instruments. It 
analyzes common defects and tells how 
to deal with them. Originally written 
for RCA technicians, it will be found 
useful for reference and training.—/Q 


TRANSISTORS, THEORY AND PRACTICE, 
Second Edition, by Rufus P. Turner. 
Gernsback Library, 154 W. 14 St., New 
York 11, N.Y. 5/2 x 8/2 in., 160 pp. $2.95. 

Expanded, updated and completely 
revised, describes the changes made in 
this second edition of a most popular 
text on transistors. Three full chapters 
on transistor theory get the reader off 
to a sound start. Then several chapters 
showing and describing many types of 
transistor circuits reveal potentialities 
of the transistor. Among the types of 
circuits shown are amplifiers, oscilla- 
tors, triggers and switches, and broad- 
cast receivers. Closing chapters discuss 
tests and measurements, related devices, 
and care and handling of transistors. 


—LS 


CONDUCTANCE CURVE DESIGN MAN- 
UAL, by Keats A. Pullen. John F. Rider 
Publisher, Inc., 116 W. 14 St., New York 
11, N.Y. 8/2 x 11 in., 128 pp. $4.25. 

This manual can be a designer’s best 
assistant. It contains “G-curves” for 
71 tube types. _ They show actual mutual 
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and plate conductance values over vari- 
ous regions of a tube characteristic, so 
it isn’t necessary to rely on a single 
average value. For pentodes, the values 
apply for a 2-to-1 ratio of plate—screen 
voltage, but correction curves appear 
for other ratios. Each graph also shows 
curves of constant plate dissipation, 
making it more convenient to combine 
maximum gain with minimum distor- 
tion and dissipation in designing a 
circuit. 

An important section of the manual 
deals with formulas for gain, output, 
load, distortion, etc. These formulas 
are derived and the author then shows 
how to apply them in practical exam- 
ples using data from the curves.—/Q 


THE EXPLORATION OF SPACE BY RADIO, 
by R. Hanbury Brown and A. C. B. Lovell. 
John Wiley & Sons, Inc., 440 Fourth Ave., 
New York, N.Y. 6 x 9 in., 207 pp. $6.50. 

This work, by two University of 
Manchester (England) experts on radio 
astronomy, presents an interesting dis- 
cussion of radio astronomy and the 
radio telescope, a new but powerful 
scientific tool which can receive and 
pinpoint faint radio noise from distant 
stars and galaxies. Properly inter- 
preted, the noise can tell much about 
its source and about space. 

The book begins with theories and 
facts about the universe and how 
travel through space. It explains the 
specialized techniques needed to receive 
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BOOKS (Continued) 


and record the very low power at high 
frequencies. 

The authors investigate two phases 
of radio astronomy: The first deals 
with energy received directly from a 
distant galaxy, star, planet or the sun. 
Such information adds_ greatly to 
knowledge of the universe. The second 
concerns radio echoes from the moon, 
meteors or planets. This study has 
great practical value in measuring 
distance, tracking artificial satellites 
and extending long-distance radio com- 
munication (with the help of a space 
target to reflect energy from the trans- 
mitter to receiver). Dr. Lovell, the co- 
author, is director of the Jodrell Bank 
Radio Telescope (RADIO-ELECTRONICS, 
February, 1958, page 32).—/Q 


AUDIO MEASUREMENTS, by Norman H. 
Crowhurst. Gernsback Library, 154 W. 14 
St., New York 11, N.Y. 52 x 8/2 in., 224 
pp. $2.90. 

Many people today have high-fidelity 
equipment, but of this group how many 
know what their equipment is doing— 
how well is it performing? To test 
such a system and find out how well it 
works and how close it is to what it 
should be, a series of specialized tests 
are needed. Such tests are analyzed in 
this profusely illustrated text. 

The author, after discussing measure- 
ment techniques and test equipment 
needed, goes on to the various types of 


equipment that will be tested and care- of this text. 
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fully details each of the tests that 
might be used for each type of audio 
equipment—amplifiers, preamps, pick- 
ups, arms, turntables, changers, tape 
recorders and microphones.—LS 
ELECTRONIC ENGINEER'S REFERENCE 
BOOK, L. E. C. Hughes, General Editor. 
MacMillan Co., 60 Fifth Ave., N.Y. 11, 
N.Y. 45% x 7 in., 1311 pp. $18. 

This book holds a vast amount of 
information and data on the more re 
cent applications of electronics. Radio, 
TV, radar and test equipment are men- 
tioned only briefly. Major chapters in- 
clude photoelectricity, heating by rf, 
radiations, tube design, magnetic ci) 
cuits, acoustics, computers and automa 
tion. The reader will find such topics as 
airport recording, magnetic ink, auto 
matic train control, lubricants, printed 
circuits, nonlinear resistors and many 
others. 

Hundreds of illustrations, charts and 
photos are included. There are neat 
1,000 topics.—/Q 
IMPEDANCE MATCHING, by Alexander 
Schure, John F. Rider Publisher, Inc., 116 
W. 14 St., N. Y. 11, N. Y. 52 x 82 in., 128 
pp. $2.90. 
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equipment used the 
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NEW! “‘Do-It-Yourself’’ LAFAYETTE Kits 


LAFAYETTE’S 
1959 CATALOG 


260580" 


LAFAYETTE 
RADIO 

ELECTRONIC 
KITS 


® Include the very 
latest electronic 
advances. 

* Are constantly 
being modernized 
by Lafayette’s 
own Engineering 
Department, by 

a leading con- 
sulting engineer- 
ing firm, and by 
your own recom- 
mendations. 

® Are a product 

of Lafayette’s 38 
years of Electronic 
Leadership. 


EDUCATIONAL 


“EXPLOR-AIR” 4-5AND 
RECEIVER 


EPS S-WATT PUSH-PULL AC-OC HI-F} 
SUPER-SENSITIVE PHOTOCELL ' LHS AMPLIFIER KIT 


ELECTRONIC RELAY 


4 TRANSISTOR TELEPHONE 
PICKUP AMPLIFIER 


PRLOUNNIOULE gatas 
RECEIVER 


3 TRANSISTOR SUPERHET 
POCKET RADIO 


3 TRANSISTOR HI-FI 15-IN-1 TRANSISTOR 
PREAMPLIFIER EXPERIMENTER'S KIT 


> a A € 
riers (5 Q Low Cost Kits For Everyone! 


RADIO-ELECTRONICS 





LAFAYETTE Kits Are FUN To Build! 


LEARN ecu. BY BUILDING A LOW COST LAFAYETTE KIT 


KITS FOR BEGINNERS « 10-Iin-1 Lab Kit * Transistor Code Practice Oscillator » AC-DC Broadcast Receiver 


¢ 3-Way Broadcast Receiver * 5-W a Push-Pull AC-DC Amplifier * 7-In-1 Radio Lab Kit * 2-In-1 Kit * Germanium 


Diode Radio « 1-Transistor Pocket Radio « 2-Transistor Pocket Radio 
HI-Fl KITS « Stereo Master Audio ( conte Center & Preamplifier * Stereo Remote Control Center — Electronic 


Stereo Adapter * 36-Watt Basic Stereo Amplifier * AM-FM Stereo Tuner * Preamp-Audio Control Center « 70-Watt 
Power Amplifier * 4-Watt Stereo Ampl fiet ¢ Speaker Enclosure Kits 

ADVANCED KITS © Broadcast-Shortwave Receiver « Electric Brain Kit « 10-Watt Push-Pull Hi-Fi Amplifier « 
15-In-1 Transistor Experimenter’s Kit © 4-Band Broadcast-Shortwave Receiver = Photocell Electronic Relay « 
6-Transistor Superhet Receiver * 3-Transistor Pocket Radio * 3-Transistor Hi-Fi Preamplifier * 2-Transistor Reflex 
Radio with Sun Battery « Transistor Code oe ictice Oscillator * Radio Control Transmitter * Transistor-Diode\ 


Checker « Multitester Semi-Kit * 4-Transistor Telephone Pickup Amplifier 


) OF —® Gos OTD = 1 08 8 HB 
LAFAYETTE KITS 


LAFAYETTE KITS SAVE YOU 
REAL MONEY. 


STEREO MASTER AUDIO CONTROL 
CENTER-PREAMP ... . KT-600 79.50 


36-WATT STEREO BASIC POWER 
AMPLIFIER... . KT-310 47.50 


STEREO REMOTE CONTROL CENTER 
STEREO AM-FM HIGH FIDELITY ELECTRONIC STEREO ADAPTER 
TUNER... . KT-500 74.50 . «+ AT-315 27.50 LAFAYETTE KITS 
ARE EASY TO 


BUILD. 


DELUXE re AUDIO CONTROL 
~ CENTER-PREAMPLIFIER 
4-WATE STEREO ... ~ KT-300 39.50 
PHONO AMPLIFIER 
.. » KT-126 18.95 


ASK FOR THE FREE 260-PAGE GIANT NEW 1959 LAFAYETTE CATALOG 


JAMAICA 33, N. Y. [NEW YORK 13,N.Y. | BRONX 58, N. Y. 


LAFAYETTE RADIO, Dept. J.B.9 
P.O. Box 511, Jamaica 31, N. Y. 


SEND FOR THE WORLD’S LEADING ELECTRONICS, 
RADIO, T.V., INDUSTRIAL, AND HI-Fi GUIDE 


() Send FREE LAFAYETTE Catalog 590 
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FEATURES 

LINED UP Gita ws 

FOR YOU " Louis Armstrong—Photo courtesy Columbia Records 
. . 


vv A Review of Stereo Cartridges S'L' By; Fe EiO 


Be 


Bi Radio Electronics. 


How to Get Started with Stereo 


Stereo Test Records TL SSs LU) BF: 


Pitfalls of Phasing 


Will Multiplexing bring us FM In its March issue, RADIO-ELECTRONICS takes a long 
Broadcasts? look at stereo—yesterday, today, tomorrow—through the 


Features of Stereo Amplifier eyes of some of today’s best regarded hi-fi experts. The 


Circuits Stereo Issue catches all the excitement of this new 
dimension in sound. It does more. With the clinical eye 
Building a Stereo Tape Amplifier of the technician it observes, tabulates, guides. 

Plus many other articles by top lf you’ve walked with stereo since its first faltering 
hi-fi writers. Charts, tables, steps, or if you're just getting off the ground now, 
diagrams, photos RADIO-ELECTRONICS Stereo Issue is your road map to 


fuller understanding, better performance. It shows you 
. 
AND A BALANCE of good i how to get started, how to convert, avoid pitfalls, inter- 
selections on TV, radio, electronics 


pret data, choose test records. It answers the technical 
and all the popular regular , 

man’s questions about stereo. 
departments 





NO INCREASE IN PRICE! 7'his is an issue you'll read, reread, show to friends, and refer 
to over and over again. Don’t miss it. Better reserve a copy now at your newsstand 


or parts distributor. ON SALE FEBRUARY 26 
oommmms SUBSCRIPTION RATES 3 years$10 2years$7 1 year $4 


Radio-Electronics 154 West 14th Street + New York 11, Nv. Y. 
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WRITE FOR LATEST 
TUBE CATALOG FREE! 


Receiving, transmitting, special pur- 
pose tubes, diodes, transistors, etc. 
We have a large, diversified stock at 
sensible prices. 


@ 150 Watts Autotransformer. Input 94 to 260 
V, 50/60 cps, in 8 steps. Output II5V. Mfd. 
by Acme. With line cord and plug and built- 
in Ac receptacle, @ $4.00 
250 Watts Autotransformer. input 95 to 
260V, 50/60 cps, in 8 steps. Output 115V. Mfd. 
by Franklin. With line cord and 
receptacle $7.00 
500 Watts Isolation Transformer for out- 
door use or irdoor use. 240 Volts input to 240 
Volts or 120 Volts output. 50/60 CPS. Mfd. by 
American Xfmr, @ $10.00 
VARIABLE TRANSFORMER — POWERSTAT 
(MADE BY SUPERIOR ELECTRIC) 

Special surplus purchase allows us to offer 
this completely brand new, original cartoned 
Powerstat at a special price of only $13.50 
each. Primary: from 0 to 115 VAC @ 60 cycles. 
Secondary: variable from 0 to 115 VAC @ 7, 
Amperes continuous 

Catalog #S-620 Price $13.50 each 


METER SPECIALS 
Decibel Meter—2” Round—Westinghouse 





0-500 Ma. AC 


$5. 
Round—GE (AC Mills) 
2.95 


0-750 Ma AC Round—GE 

0-10 Ma—4” Round—Westinghouse 3 
0-2 Kilovolts DC—3” Round—GE & West. 

-3.5 KV DC—3” Round—West 4 

-1 AMP DC—3” Round—West. 

“5 Ma DC—2” Square—Eldico 

0-150 VAC—2" Round—GE & West 

0-800 Ma DC—3” Round—Roller-Smith 3. "95 
TRIPLETT 0-100 MICROAMPS DC 3” ROUND 
METER. Hermetically sealed. In original car- 
ton w/hardware. Triplett Model 321- r & 


NEW—UNUSED BUYS! 


GE 16 MFD. at 660 VAC (2000 VDC) CA- 
PACITOR. Dim. 5/4," H x 4/2" x 3%". Cat. 
2+692X48 PRICE: $3.00 
Herm. Sealed FILAMENT XMFR 115 or 230 
PRIM. SEC. 5V at 10 A. Hi-Volt. Ins. 6300 
working volts. Excellent for 872A. 
PRICE: $3.75 
TAPPED SEC. 5V at 10 A. Hi-Voit. Ins. 6300 
working volts. Excellent for 872A. Cat 
#F90132 PRICE: $3.00 
HEAVY-DUTY TEST LEADS. Tests to 10 KV 
for TV, etc. Red & Black Leads. ICA #4317. 
PRICE: $1.25 
SIGNAL TRACER PROBE a” VTVM, Etc. 
ICA #4310 RICE : $1. 75 
ICA 5 WAY BINDING roars Biact or Red) 
22¢ Each 
BANANA ig FOR ABOVE. black or red, 
Etc. 3” Long. (Specify Color) 
PRICE: 15¢ Each 
TEST LEADS. STD. SET OF RED & BLK. 
LEADS W/Banana Jacks & 5” Prods. ICA 
£312 PRICE: 50¢ Each 
RAYTHEON POWER SUPPLY input 6 Voiis 
DC. Output: 117 VAC under load @ '/, to % 
Amps AC (50 watts plus) new—original car- 
toned—heay y-duty unit—best parts (Original 
cost over 100.00 Price $16.95 
SPRAGUE 50. 000 Ohms KOOLOHM BLEED- 
ER RESISTOR @ 120 WATTS 75¢ each 
X-BAND SIGNAL GENERATOR—TS-147A 8430 
to 9660 MC has built-in attenuator. Clean 
lab-checked O.K Price new about $1800) 
Our price $325.00 
ELDICO 2 meter mobile foundation chassis 
with many basic parts mounted. Instruc- 
tion book! § these up @ only $3.50 
SPECIAL! MICROWAVE UHF XMTR & 
PULSE MODULATOR. Many usable parts for 
UHF experimenters. Push-pull 6J6 oscillator 
tunable from 275 to 340 MCs. Contains low- 
capacity type filament xmfr. (6.3 VAC to 6.3 
VAC). Also butterfly capacitor. Coax cable 
length w/PL-59 connector. Mounted on stand- 
ard 19” relay-Rack panel. (Less tubes and 
power supply Only $3.95 w/schematic 
Stock 2#PLU-500 
We are factory distributors for Vocaline, Gonset, E 
F. Johnson, Eimac, B&W, Hexacon, Adjust-A-Volt, 
CBS, Hammartund, Technical Material Corp (TMC), 
National and Gelos Trade-ins accepted All prices 
F.0.B. N.Y.C Specify method of shipment. All 
merchandise insured and guaranteed for cost of mdse. 
only 
Open Monday to Saturday—Come in and Browse—We 
are near Prince St./BMT Station—Spring St./IRT 
Sta. | flight up—20,000 sq. feet of values Thousands 


of unadvertised specials 
BARRY “2e"" 
CORP. 
512 Broadway, Dept. RE-2, N.Y. 12, N.Y. 
Phone: WAlker 5-7000 
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Designed to meet the requirements of 
every specific space, budget, or decor 
problem—and every listening preference... 


offers 
four 


ways 
{0 
NGG 


Leading Metropolitan Opera Star Leonard Warren converted to 
stereo quickly, easily and inexpensively ...using a compact 
Stereoflex-2* “add-on” speaker with his University “Troubadour” 


This approach solves many problems for those already possessing a full-range 
monophonic system, as well as those planning to buy one now with an eye to stereo 
later. Thanks to the exclusive dual voice coil woofer used in all University stereo- 
adapted systems, only one such woofer is needed to reproduce the combined bass 
below 150 cycles+ of both stereo channels. Thus all three models of University 
“add-on” speakers provide a perfect match by direct connection to the original 
speaker system. Stereoflex-1* is well suited for bookshelf installations. Stereoflex-2, 
with its narrow silhouette, makes a fine end table. Model SLC* can be affixed to a 
wall or “lite-pole,” its decorative fibreglas housing blending smartly with modern 
furnishings. Each can also be used with any brand monophonic system not having 
a dual voice coil woofer, by using a University Stereo Adapter Network Model A-1. 





Internationally famed violinist 

Mischa Elman prefers his stereo 

all-in-one ... he selected the fabulous 
TMS-2* , ‘Trimensional’ stereo speaker 
that in his words .. .“‘approaches the 
authenticity of concert hall performance.” 


A totally integrated single-cabinet system, the 
TMS.-2 literally adds a third dimension to stereo- 
phonic sound...the perception of depth. Designed 
to utilize the acoustical properties of the surround- 
ing walls of the room, the TMS-2 performs far 
beyond the scope of other single-cabinet stereo 
speakers. Its ingenious combination of electrical 
and acoustical principles permits placement in a 
corner or anywhere along a wall...lets you and 
any number of friends enjoy exciting stereophonic 
sound from almost any position in the room. 





Discriminating 

music lovers may also 
enjoy magnificent stereo 
by simply connecting 
two University “‘add-on”’ 
stereo speakers to a single 
dual voice coil woofer 

in a suitable enclosure 


This approach offers great ver- 
satility. Since the woofer’s posi- 
tion in the room is uncritical 
for stereoy, it may be installed 
wherever most convenient ... in 
a small suitable enclosure, or in 
a wall, closet, etc. The two 
“add-on” speakers can then be 
placed to provide optimum 
stereo reproduction, without up- 
setting existing room decor. 


158 





Noted maestro Fred Waring chose 
a pair of University RRL* 

Ultra Linear Response speakers 
for his stereo system 


When planning his recent cross country 
concert tour, Hi Fi Holiday, Fred Waring 
turned to University engineers for a com- 
pact, quality high fidelity speaker system 
that could overcome the acoustical de- 
ficiencies of the theatres and auditoriums 
in which The Pennsylvanians would be 
playing. The performance of the S-1l 
Ultra Linear Response speakers, main- 
stays for the system, proved so outstand- 
ing that Mr. Waring chose two of them 
for his own home. Two such identical 
speakers are an excellent stereo solution 
in rooms where they can be placed in 
reasonably symmetrical positions. All 
University systems are ideally suited for 
this purpose, because they are stereo- 
matched in production to within 1 db. 





WHICH WAY TO STEREO 
IS IDEAL FOR YOU? 


You'll find all the answers in 
University’s FREE /nformative 
guide to high fidelity stereo ar 
monophonic speal er systems 
and components. Here, 
find complete information or 
how to select and plac e the! 
major types of stereo speaker systems... how 
adapt your present monophonic system to stere 
how to choose a monophonic system now tor most 
efficient conversion to stereo /ater...how to plan 
economical “do-it-yourself” monophonic/stereo 
speaker systems. See your dealer today or write Desk 
J8, University Loudspeakers, Inc., 80 So. Kensico 
Ave., White Plains, N. Y. 


*Trademark and Patent Pending. 


7 Bass frequencies below 150 cycles do not contribute 
to the stereo effect. 
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the case of the stereo 


UMmMm,, 
or MAGNETIC uv RAW 


You may have been reading many controversial advertise- THE E-V 
ments as to the merits of various stereo cartridges... 

namely, the magnetic version vs. the ceramic version. 

Qualified claims are made by their manufacturers . . . and 

most are accurate. But how a specific cartridge sounds in 

your stereo system is really the criterion. Let’s consider 

the real facts: 








; dite aes Sag eee : stereo cartridges are excellent, costly 
... but burdened with hum. Tests prove that the new 
Electro-Voice Magneramic cartridge is completely hum- 
free. No motor or line hum can possibly be introduced to 
mar soft record passages, because the Magneramic is non- 
inductive. 


eS oge O Nan Or eee 6sn hehe eh eRe ee as ae The simpler the 
5 sow Cagis Ree eee TEN Nes sash eae as : design of a pre- 
cision product, the less chance there is of manufacturing 
defect. Magnetic stereo cartridges are far more compli- 
cated than the comparable Electro-Voice Magneramic 
stereo cartridge. With E-V, you are assured years of 


trouble-free, high fidelity stereo performance. 


ee ee ee ee ee ee 


Kidewepeescaeae ene ees 60 engineers began intensive sci- 
entific stereo studies, they had the choice of either design- 
ing a magnetic or a ceramic cartridge. Knowing that two 
of the most vital factors for true audio reproduction were 
lack-of-hum and trouble-free performance, they took the 
positive approach and produced a stereo cartridge incor- 
porating simple elements permitting positive, stable con- 
trol for uniform output. 

And so, with the advent of stereo, Electro-Voice intro- 
duced an entirely new concept in ceramic cartridges ...a 
true high-fidelity series... 


5 oe NORA 
















21 MD with 0.7 Mil Diamond Stylus, net $19.50; 26 MDST Turnunder with 0.7 Mil : ; ; ny [ec 77 
Diamond Stylus, and 3-Mil Sapphire Stylus for 78 R.P.M.'s, net $22.50; 21 MS with 0.7 See your High Fidelity Specialist or write Dept. RE-2 


Mil Sapphire Stylus, net $9.90; 26 MST Turnunder with 0.7 Mil Sapphire Stylus, and 

3-Mil Sapphire Stylus for 78 R.P.M.'s, net $12.90 

GOOD STEREO DEPENDS ON THESE VITAL FEATURES: FREQUENCY RESPONSE ge RO [ bop sal 
20-16,000 cps flat (Westrex 1A); ELEMENTS, 2 PZT Ceramic; OUTPUT VOLTS, 20 mv yeti “ 

Nominal; COMPLIANCE, 2 x 10 cm/dyne; WEIGHT, 3.4 Grams; TRACKING FORCE : 
4-6 Grams; CHANNEL SEPARATION, 25 db at 1 KC; MOUNTING, EIA (RETMA) \ ) INC., BUCHANAN, MICHIGAN 
Standard 1/2”-7/16" Center; STYLUS 7 Mil (Diamond or Sapphire); OUTPUT ‘i Nig ss 

TERMINALS, Standard .050 Connectors; IMPEDANCE OR LOAD, 22,000 ohm or higher 1 Over % Million in Use... 


D 
magnetic input ound MORE THAN ALL OTHERS COMBINED 


They know 
he’s good 
because he’s using the best... 


RCA RECEIVING TUBES 


The public doesn’t look behind a TV set very often. But when they 
watch you at work, it’s reassuring to see the familiar red and 

black carton with that RCA trademark. The one thing the 

public does know about electronics and electronic 


products is that RCA is the outstanding name and 
company in the field. To benefit from the confidence 

that lesser known brands could never instill in 

your customers, latch on to RCA’s “built-in” reputation 
—your calling card to customer good-will. Your RCA 
Distributor carries a full line. Next time you order tubes, 
specify... RCA. 


RADIO CORPORATION OF AMERICA 


Electron Tube Division Harrison, N. J. 





